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IV-1 Introduction

Complete genomes of HIV-1, HIV-2, and SIV sequences are
represented in the alignment. For the selection, one of each of
the major subtypes and a few CRF s of the HIV-1 M group were
chosen, plus one N group and 2 O group sequences. Most of
the SIV-CPZ s were included, including new sequences from
wild caught chimpanzees. Three HIV-2 A group and 2 HIV-2 B
group sequences were included along with the single genomes
sequenced to date for HIV-2 G and HIV-2 U. For the rest of the
SIVs, all complete genomes were included. The principle in de-
ciding which sequences to include in this alignment was to pro-
vide a representative sampling of all primate lentiviruses which
have had complete or nearly complete genomes sequenced.
Many HIV-1, HIV-2, SIVsmm and SIVmac genomes were not
included, but they can be found in the HIV-1/SIVcpz and HIV-
2/STVsmm alignments. Also, many shorter sequences from
PLVs are included in the PLV protein sequence alignments later
in this compendium. Because of the complicated phylogeny,
most likely muddled by recombination and many cross-species
transmissions, we do not show a tree for the PLV alignment this
year. Please refer to the Sequence Compendium of 2005 for a
more comprehensive evaluation of the PLV phylogeny.

The alignment was based on the previous version published
last year, produced by a hidden Markov model using HMMER
and manual editing using the programs BioEdit and Se-Al. It
is codon-aligned, meaning that the correct translation reading
frame has been maintained as much as possible; in the case of
overlapping frames, obviously one will not translate correctly.
We have tried to “reset” the alignment so that each new gene
starts in the first frame; this means some empty columns have
been inserted. The HIV-2/SIVsmm vpx gene is postulated to be
a duplication of the vpr gene and thus there may be two alter-
native alignments of this region of the genome, as there are for
the duplicated stem-loops of the TAR element.

The annotation is based on known protein coding regions in
HIV-1 and on annotations found in SIV sequence database en-
tries. The protein cleavage sites that create Gag pl17, Gag p24
and other mature peptides from the Gag and Gag-Pol precur-
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sor polyproteins have been experimentally determined for HIV-
1 and at least one strain of HIV-2, but the study of analogous
cleavages in SIV polyproteins have not been published. Two
representative genomes have been translated: HIV-1 subtype B
strain HXB2, and MAC239. The translations are provided as a
visual aid for finding landmarks in the genomes.
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IV-2  Sequences

Primate lentivirus (PLV) Sequences in the complete genome alignments.

Sequences

Name Accession  Country Author Reference
HI1B.FR.83.HXB2 K03455 France van Beveren, C.P. (in) Weiss,RL, Teich,N, Varmus,H
and Coffin,J(Eds); RNA TUMOR
VIRUSES, SECOND EDITION, 2,
Vol 2: 1102-1123; Cold Spring
Harbor Laboratory, Cold Spring
Harbor (1985)
H1A1.UG.85.U455 M62320 Uganda Oram, J.D. ARHR 6(9):1073-1078 (1990)
H1B.US.90.WEAU 160 U21135 United States ~ Wei, X. Nature 422(6929):307-312 (2003)
HI1C.ET.86.ETH2220 U46016 Ethiopia Salminen, M.O. ARHR 12(14):1329-1339 (1996)
H1D.CD.84.84ZR085 U88822 D.R.C. Gao, F. J Virol 72(7):5680-5698 (1998)
H1F1.BE.93.VI850 AF077336/ Belgium Laukkanen, T. Virology 269(1):95-104 (2000)
H1G.SE.93.SE6165 AF061642  Sweden Carr, J.K. Virology 247(1):22-31 (1998)
H1H.CF.90.056 AF005496 C.AR. Gao, F. J Virol 72(7):5680-5698 (1998)
H1J.SE.93.SE7887 AF082394  Sweden Laukkanen, T. ARHR 15(3):293-297 (1999)
H1K.CM.96.MP535 AJ249239 Cameroon Triques, K. ARHR 16(2):139-151 (2000)
H101_AE.TH.90.CM240 Us54771 Thailand Carr, J.K. J Virol 70(9):5935-5943 (1996)
H102_AG.NG.x.IBNG L.39106 Nigeria Howard, T.M. ARHR 10(12):1755-1757 (1994)
HIN.CM.95.YBF30 AJ006022 Cameroon Simon, F. Nat Med 4(9):1032-1037 (1998)
H10.BE.87.ANT70 1.20587 Belgium Vanden Haesevelde, J Virol 68(3):1586-1596 (1994)
M.
H10.CM.91.MVP5180 1L.20571 Cameroon Gaurtler, L.G. J Virol 68(3):1581-1585 (1994)
CPZ.CD.90.ANT U42720 D.R.C. Vanden Haesevelde, Virology 221(2):346-350 (1996)
M.M.
CPZ.CM.01.SIVcpzCAM13 AY 169968  Cameroon Nerrienet, E. J Virol 79(2):1312-9 (2005)
CPZ.CM.05.SIVcpzEKS05 DQ373065| Cameroon Keele, B.F. Science 313(5786):523-526 (2006)
CPZ.CM.05.SIVcpzMB66 DQ373063] Cameroon Keele, B.F. Science 313(5786):523-526 (2006)
CPZ.CM.98.CAM3 AF115393] Cameroon Corbet, S. J Virol 74(1):529-534 (2000)
CPZ.GA.88.GAB2 AF382828  Gabon Bibollet-Ruche, F. ARHR 20(12):1377-1381 (2004)
CPZ.CM.98.CAMS5 AJ271369 Cameroon Muller-Trutwin, J Med Primatol 29(3-4); 166-72
M.C. (2000)
CPZ.CM.05.SIVcpzMT145 DQ373066  Cameroon Keele, B.F. Science 313(5786):523-526 (2006)
CPZ.TZ.00.TAN1 AF447763] Tanzania Santiago, M.L. J Virol 77(3):2233-2242 (2003)
CPZ.CM.05.SIVcpzLB7 DQ373064  Cameroon Keele, B.F. Science 313(5786):523-526 (2006)
CPZ.US.85.CPZUS AF103818  United States  Gao, F. Nature 397(6718):436-441 (1999)
CPZ.GA.88.GABI X52154 Gabon Huet, T. Nature 345(6273):356-359 (1990)
MON.CM.99.L1 AY 340701 Cameroon Courgnaud, V. J Virol 77(23):12523-12534 (2003)
MON.NG.x.NG1 AJ549283 Nigeria Barlow, K.L. J Virol 77(12):6879-6888 (2003)
GSN.CM.99.CN166 AF468659, Cameroon Courgnaud, V. J Virol 76(16):8298-8309 (2002)
GSN.CM.99.CN71 AF468658  Cameroon Courgnaud, V. J Virol 76(16):8298-8309 (2002)
MUS_1.CM.01.1085 AY340700, Cameroon Courgnaud, V. J Virol 77(23):12523-12534 (2003)
MUS_1.CM.01.CM 1239 EF070330, Cameroon Aghokeng, A.F. Virology 360(2):407-418 (2007)
MUS_2.CM.01.CM 1246 EF070329 Cameroon Aghokeng, A.F. Virology 360(2):407-418 (2007)
MUS_2.CM.01.CM2500 EF070331 Cameroon Aghokeng, A.F. Virology 360(2):407-418 (2007)
RCM.NG.x.NG411 AF349680, Nigeria Beer, B.E. J Virol 75(24):12014-12027 (2001)
RCM.GA.x.GAB1 AF382829  Gabon Bibollet-Ruche, F. J Virol 78(14):7748-7762 (2004)
DEN.CD.x.CD1 AJ580407 D.R.C. Dazza, M.C. J Virol 79(13):8560-8571 (2005)
MAC.US.x.239 M33262 United States  Kestler, H. Science 248(4959):1109-1112
(1990)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=K03455
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M62320
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U21135
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U46016
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U88822
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF077336
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF061642
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF005496
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF082394
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ249239
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U54771
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L39106
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ006022
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L20587
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L20571
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U42720
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY169968
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373065
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373063
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF115393
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF382828
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ271369
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373066
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF447763
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373064
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF103818
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X52154
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY340701
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ549283
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF468659
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF468658
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY340700
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070330
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070329
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070331
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF349680
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF382829
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ580407
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M33262

Sequences PLV Complete Genomes
Name Accession Country Author Reference
H2A.GW.x.ALI AF082339 Guinea- Azevedo-Pereira, Unpublished
Bissau JM.
H2A.DE.x.BEN M30502 Germany Kirchhoff, F. Virology 177(1):305-311 (1990)
H2A.SN.x.ST M31113 Senegal Kumar, P. J Virol 64(2):890-901 (1990)
H2B.GH.86.D205 X61240 Ghana Dietrich, U. Nature 342(6252):948-950 (1989)
H2B.CI.x.EHO U27200 Cote Rey-Cuille, M.A. Virology 202(1):471-476 (1994)
D’Ivoire
H2G.CI.92.ABT96 AF208027| Cote Brennan, C.A. ARHR 13(5):401-404 (1997)
D’Ivoire
H2U.FR.96.12034 AY530889| France Damond, F. ARHR 20(6):666-672 (2004)
MAC.US.x. EMBL_3 Y00295 United States  Franchini, G. Nature 328(6130):539-543 (1987)
SMM.US.x.H9 M80194 United States  Courgnaud, V. J Virol 66(1):414-419 (1992)
SMM.US.x.PGM53 AFO077017,  United States Novembre, F.J. J Virol 72(11):8841-8851 (1998)
SMM.US.x.SIVsmH635F_L3 DQ201172| United States Kuwata, T. J Virol 80(3):1463-75 (2006)
SMM.SL.92.SL.92B AF334679  Sierra Leone  Chen, Z. J Virol 70(6):3617-3627 (1996)
STM.US.x.STM M83293 United States  Novembre, F.J. Virology 186(2):783-787 (1992)
MNE.US.x.MNEQ27 U79412 United States  Kimata, J.T. J Virol 72(1):245-256 (1998)
DRL.x.x.FAO AY159321 Hu, J. J Virol 77(8):4867-4880 (2003)
MND_2.x.x.5440 AY159322 Hu, J. J Virol 77(8):4867-4880 (2003)
MND_2.CM.98.CM16 AF367411f Cameroon Takehisa, J. ARHR 17(12):1143-1154 (2001)
MND_2.GA.x.M14 AF328295  Gabon Souquiere, S. J Virol 75(15):7086-7096 (2001)
OLC.CI1.97.97CI12 FM165200  Cote Liegeois, F. J Virol 83(1):428-439 (2009)
D’Ivoire
GRV.ET.x.GRI_677 M66437 Ethiopia Fomsgaard, A. Virology 182(1):397-402 (1991)
VER.KE.x.TYO1_patent DJ048201 Kenya Omori, T. Patent: WO 2007049749-A 13
03-MAY-2007; DNAVEC
CORPORATION
VER .KE.x.9063 140990 Kenya Hirsch, V.M. J Virol 69(2):955-967 (1995)
VER.KE.x. AGM155 M29975 Kenya Johnson, P.R. J Virol 64(3):1086-1092 (1990)
VER.DE.x.AGM3 M30931 Germany Baier, M. Virology 176(1):216-221 (1990)
TAN.UG.x.TAN1 U58991 Uganda Soares, M.A. Virology 228(2):394-399 (1997)
SAB.SN.x.SABIC U04005 Senegal Jin, MLJ. EMBO J 13(12):2935-2947 (1994)
MND_1.GA.x.MNDGBI1 M27470 Gabon Tsujimoto, H. Nature 341(6242):539-541 (1989)
DEB.CM.99.CM40 AY523865 Cameroon Bibollet-Ruche, F. J Virol 78(14):7748-7762 (2004)
DEB.CM.99.CM5 AY523866  Cameroon Bibollet-Ruche, F. J Virol 78(14):7748-7762 (2004)
TAL.CM.01.8023 AMI182197, Cameroon Liegeois, F. Virology 349(1):55-65 (2006)
TAL.CM.00.266 AY655744/ Cameroon Liegeois, F. Virology 349(1):55-65 (2006)
SUN.GA.98.L14 AF131870  Gabon Beer, B.E. J Virol 73(9):7734-7744 (1999)
WRC.CI1.97.97CI14 AM745105 Cote Liegeois, F. J Virol 83(1):428-439 (2009)
D’Ivoire
WRC.CI.98.98CI04 AM713177 Cote Liegeois, F. J Virol 83(1):428-439 (2009)
D’Ivoire
WRC.GM.05.Pbt_05GM_X02 AM937062 Gambia Locatelli, S. Virology 376(1):90-100 (2008)
LST.CD.88.524 AF188116, D.R.C. Beer, B.E. J Virol 74(8):3892-3898 (2000)
LST.CD.88.447 AF188114, D.R.C. Beer, B.E. J Virol 74(8):3892-3898 (2000)
LST.KE.x.lho7 AF075269 Kenya Hirsch, V.M. J Virol 73(2):1036-1045 (1999)
SYK.KE.x.SYK173 106042 Kenya Hirsch, V.M. J Virol 67(3):1517-1528 (1993)
SYK.KE.x.KES1 AY523867  Kenya Bibollet-Ruche, F. J Virol 78(14):7748-7762 (2004)
COL.CM.x.CGU1 AF301156  Cameroon Courgnaud, V. J Virol 75(2):857-866 (2001)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF082339
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30502
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M31113
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X61240
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U27200
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF208027
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY530889
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=Y00295
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M80194
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF077017
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ201172
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF334679
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M83293
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U79412
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY159321
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY159322
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF367411
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF328295
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FM165200
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M66437
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DJ048201
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L40990
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M29975
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30931
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U58991
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U04005
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M27470
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY523865
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY523866
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM182197
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY655744
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF131870
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM745105
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM713177
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM937062
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF188116
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF188114
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF075269
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L06042
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY523867
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF301156
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PZ.GA.88.GAB2
Z.CM.98.CAMS5

PZ.CM.05. SIVC zL.B7
PZ.US.85.CPZUS
PZ.GA.88.GABI1
ON.CM.99.L1

ON.NG.x.NG1
GSN.C

[ololololelolololeleel@lsslasiaslasiasiasiasiasiasiasiasfcsiasiasia:

EN.CD.x.CDI

TAC.US x.239
H2A.GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
B.GH.86.D205
H2B.CL.x. EHO
H2G.CL1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US .x.H9
SMM.US.x.PGM53
SMM.US x.SIVsmH635F_L3
MM.SL.92.SL.92B

TM.US.x.STM
NE.US.X.MNE027
‘AQ

0
ND 2 CM. 98 CM16

2.GA.x.M14
OLC CI 97. 97CII2
GRV.ET.x.GRI_677
VER.KE.x.TYO!_patent
VER KE.x.9063
ER.KE.x.AGM155

SYK.KE.x.KES
COL.CM.x.CGU1

GAAGTTAGAAGAA. . GCCAACAAAGGAGAGAACACCAGCTTGTTACACCCTGTGAGC. . . . ... .. CTGCATGGAATGGATGACCCGGAGAGAGAAGTGTTAGAGTGGAGGTTTGACAGCCGCCTAGCATTTCATCACATGGCCCGAGAGCTGCATC

AZGAG GGGTIATC: AZCAT C-
TG-GT--T-C-AAT - GCT--G--TG-AC-CG-G--GA-AC-

-----CA--T--CAGCATGGAATGGAAG- - -A-CAT.
- A T- C-- - -G T--CA AT- TCAGCATGGGATGGAAG- --AGGAC.

-A- CTCAAACTTCCCAGTGGGATG CCCTTG-.
-A--ACA GCAGGCATGATG-CACGCAT
-A- CACAAACAAGCAGACATGATG— - -AGCA

ATT -CACAGATCTCCTCATGGGATG- CATCC
A-C-CATT-TC--G-G--T--A-CACAGACCTCCGCATGGGATG-CCCCCAC

--CACATTA- - -AG-G--T--A-CTCAGATATCCCAGTGGGATG- - CCCTG-
--CACATT--C--G-G--T--A-CACAGACTCATCAGTGGGATG-CCCCTG-

G
CT-CAT- G-- ACG---CT-T GACA-T-TC--A- G- T--A- CACAGATGGGG. ..GAAG CCTGAT GA,
----- - A-GACATT--C-AG-C--T--A-C-CAGATGGGA. . . ...GAAG- -CC-GAT-G-AT-AGCC-T!
AT----- G. . - - GACATTA ———GCG— -T--- —CACAAATAAAA. B .GA G-CCCCGAT-GCAT-AGTC- TG— -
- -A-CACAACTGCAT. . .GAAG-CCCTGAT-G-ATAAATC-TG-
..TG-G-AA-CGACCC-TGG. .
. .TATG-G-ATGAC-CCTGG. .

AAGC -
- -TCAGATAATACA- A CCAT CTAT -G- A CAT-TGCTGA CCAGA G CCCTG*
~GTCTAATGACAGCT -TC-GT-CTAC- - - - - G-A- -AGC AAGA, CAGA-G--CCTTG-

TG-TGAGT-TA--. .-ATCC-TC--AT CACAAT -C-T--G--TT-AAGCCAGCTGGGGGTCCTGGAAG-CCCCTG- .
. -TAGAG-G-TGC. .TTGG-GT-T-AG ACT-C-CC-C--T--A-CCTCT...GGGACAGGGGA-TTC-A-CAT.

Complete

Genomes

-G-TC---C-C

-G--TCGGAGA- - - -GA-

<G--G--C--AAGA--T--T-

--TTCA-AAT

- -TCCAGAAT -

ATAT—TTAGAT— E -
TTCACT- - -T C-

CITTTTATTAGAZ “C-
--ATTTATTAA-T-C-

WL

W
=1=]
o8

[=l=lelelelele el
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ON CM.99. Ll
ON NG.x. NGl
N.CM.
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m

M.GA x.
DEN.CD.x. CDl

IAC.US.x.239

ND_2.GA.x.M14
LC.CL.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE .x.9

VER.DE.x.AGM3
TAN.UG.x.TAN1
SAB.SN.x.SABIC
MND 1.GA. x MNDGB1
g CM 99.CM40

UN.G.
WRC.CL97.97CI14
WRC.CI.98.98CI04
WRC.GM.05.Pbt_05GM_X02
T.CD.88.524
LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x.SYK173
SY,E.KEX.KES 1

Sowiouan)

919|dwo) Ald

TCEF-1 alpha

CGGAGTACTTCAAGAAC 4
0

0

................................... 0

................................... 0

................................... 0

................................... 0

................................... 0

................................... 0

................................... 0

D T R T R R P 0
- e e CTG 345
- . . . . . . . . TGACACTGC . 34(3)
0

0

0

0

.................................................................... 0
.................................................................... 0
.................................................................... 0
.................................................................... 0
P 0
B O L1 R P 331
B s 331
.................................................................... 0
.................................................................... 0

0

0

0

0

0

0

.................................................................... 0
.................................................................... 0

0

TCF-1 alpha
-AG-G--TGGA-G-AAG. . .TCAGGCCTGTCAGAGGAAGAG. . . GTTAGAAGAAGGCTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAAGGAAACTCGC. . .

--G-A--TGG-T--AAG. . . TCAGGCCTGCCAGAAGATGAG . . - TGGAAGGCAAGACTGAAAGCAAGAGGGATACCATTTAGTAAGAACAGGAACAGC . . . . . . STTTGGTCA L.ttt
AG-G--TGG-C- -AAG. . . TCAGGATTGCCAGAGAAAGAA . | | TGGAAGGCAAAACTGAAAGCAAGAGGGATACCATATAGTGAA . . . .. ... ... .. -A- - -GGAACAACCATACTTGGTCA !
""" {TCAGGGCTACCAGAGGAGGAG . . | TGGAAGGCTAGACTAAAAGCAAGAGGGATACCTACAGAT . | | GGCAAGAGACAGCAGCATARACAGGAACT 1111111111l IIIIIIIIIIIIIID 417
TCAGGAATGCCAGAGAAAGAG . . . TGGAAGGCTAAACTGAGAGCAAGAGGAATACCTACAGAG GACAGGAAATAACAGCACAAAGAGGAACT 414

0

0

AGG-ITGGT GTAAG. . | TCAGGCTTGTCAGGGGAAGAG . . | GTAAAGAGAAGGCTAACCGCAAGAGGCCTTTTAAMAATGGCTGACAAGAAGGAAACGAGC . -+~ 20 111 1Ll Ll Il il il 333
-A--AG-G- -TGGT-GTAAG. . . TCAGGCTTGTCAGAGGAAGAG . . . GTAAAGAGAAGGCTAACCGCAAGAGGCATTTATAAAATGGCTGACAAGAGGGAAACAAGC . | . -~ . 111 11 Il il il il il il a7
L P YT Ty vrren T R |
S 0
B DI DI PPI 0
D 0
B PSPPSR 9
TTA: ATGTTCAGACTTGCATAGGATG. .. .. .1 | TGGTTTGTGTGGTTAAGC. .. .. ~GACTTGGTTGCCTGEGAGACGGGEGTTGE . . - | ACATEEGCGEGCT. . 1 1 0 " 318
Geee GTTTAAGGACATGCACGAACAT . GTGTCAG. . . :xrsetrrzuesssos 341
ACCCCA TCGGG- -T- - TTTACTGACATGCATGGGCTG -AG- CAGACCGCAAGCCTGCGGTTAGA 368
ACCCAA- -AGAC - - T- TTTTGAAGACATGCATGCAAT, -AG-TAACCGCAGGCTTGTGGTTAAG . 367
ACCCC-CAAGGG- - T- -TTTACAGACTTATATTCAAC -AG- CGACCACAGGCTTGCGGTTTC 37
ACCC: ...+, G- C G- TTTAAGGACATGCATGGTCTT. »Aé'tTAAtCGéAGGéfTGéééffAAééfAAéfAGGétéffétéfAGGAGAféACAfAAA 386
TT-CT 6GAGGCT - C- - CCAGAGCAGGTGCCGTCAGCA A= - CACARAACCACATCCTATG ... 2wt eeis s eue s esnieenetenes 32
ST ZZIIZZIIIZIIZIIIZIIIZIIIZIIIZIII COTTIITTIIIITITTIII I o
.................................................................... 0
.................................................................... 0

0

""""""""""""""""""""""""""""""""""""""" “AG-TTAACCGCAAACCGCATCCTCTTOCATCGCCT -« 2n s ioe e, 383

G-~ CCATACAG- - -C- - CCTGAAGAGTTCAAGCATGIT. ... .. .. ACTAGTCTGCAGTGGGAGGTG. . . . . .
TCCCTGGACAGTCA-T-GCCACTGGGAAAGAGGCCATTGAG ; . . AGTCTCTATAAGAACAAGAAGCAGTGCAAG . . -AGAGACATGTTGCAGTAGGAAGTGGCTTTGCGGTTAAGCTACAT. ... . ... ... 122
TCCCTGGACAT - TA- TAGCCCAAGGAGAAGATGCTATTGAGACCCTCCATAAAGAGAAGCTGAAGCGGCACAAG ceeeiie 428
' 0
T TTTCGCTTTTGACTGCAAGAGGA 401
GCTG-G-GA-GGCCCG-TTGCAGT TAGAGAGACAAAC . GGAAAACCACAAGAGCTGCAGTCAG 289

0
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M.GA x.
DEN.CD.x. CDl

IAC.US.x.239

ND_2.GA.x.M14
LC.CL.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE .x.9063

VER.DE.x.AGM3
TAN.UG.x.TAN1
SAB.SN.x.SABIC
MND 1.GA. x MNDGB1
g CM 99.CM40

UN.G.
WRC.CL97.97CI14
wRC .C1.98.98C104

LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x.SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

RC.GM.05.Pbt_05GM_X02
D.88.524

NF-x-B-II NF-x-B-1 Spl1-TIT Spl1-1I Spl-1
AGGGACTTTCCG CTGGGGACT. . .TTCCAG GG.AGGCGTGG . CCTGGGCGGGACTGGGGAGTGGCGA

. .GCAAAGACTGCTGACACTGC

ACCTGAAGATTGCTGACACTG
GACTGCTGACACTGC-

GCGCCTGCGCAG-A--AAC-

GCTGTAACCGCGCAGGCGE - AATAZAACS - G, 20 CTG.AZZ ! AA. ... e .AAGG-
TTAG. ACTGGCGCATGCGC . ACAAGAAC- - - -G. . - -TCTGC - - -AA

NF-k-B-1
- CAA--GGA.
GGGCAGGAAGTAACTACTG. .AAA-C.AGCTGA. . .. GG- -AAG-AC.
AGGCAGGAAGTAGCTA. CTAAGAA-C.AGCTGA. . GAA--GGC. .CAAG--A-G-AC.

AGCTGACACTGCACAA . GAAGGAA - CTAGCAGA. .
AGCTAACACTGCATAGAGAAGGAA - CTAGCTGA. . TACTG

CAAA-GGGA. . - --GGA-GTACTG.

CAA--GGC...-

ACATCACCATGGAGATGACAT A iA -GAC
CCGTTGCCAGGGAGATGACAT - T- - AAC- - - - GA
T A CCACATCACAT  ARGAAC - -

AGGCAACGGGGCTAGC. GCAT. .GC--GC. . TAGAGT
CCTGAGACTGTGTACCAACGGA - TTAGCAA- CATGCT -ATG- ACTGGGACATTGGGAGGAGACT | GGGAGGTGC - -
CCTGGACCTGTGTACCAACGAA-TTAGCAA-CATGCT -ATGGACTGGGAC-T-G. GTGGAGACTTGGGAGGAGA - - T~

GGC A
CCCAGGGGA .GGGG-AA-G-

Complete

Genomes

-GTG- -
. --AGA-GTG- TCGGGA-

.G-
- -GGA-GAGCTG. GCT

C .
-?AC-GGGA-T GT-T.

GCCCT. .CAGATCCTGCATAT

.-GTT-CGGG. . GAGGTACT - -GGA-GAGCCG.G-C-
-GTA-C CA A

“TACCCTCAGAA

A
T.CC-GGGA-T-GC-
.TACCCTCAGAG-

AC-GGGA-T-GC-T.

JGGTTT-G-CCT-

TATA Box
14 D

429

'
)
(=laleleleleleleleleN]
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N
Q7
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+1 mRNA start site

TAR element start TAR element end,

TATA Box 5’ LTR U3 en(ié’ LTR R repeat begin
H 2411:583815{U455 AAGCAGCTGCT . . TTTTGCCTGTACT . ottt et e e e e e e anaaeeaeens GGGTCTCTCTGGTTAGACCAGA. TCTGAGCCTGGGAG. . CTCTCT. .GGCTA.ACTA. .GGG.AACCCACTGCTTA. .. .. AGCCT. . 52(5)
HIB.US.90. WEAU160 525
H1C.ET.86.ETH2220 0
H1D.CD.84.84ZR085 39
H1F1.BE.93.VI850 0
H1G.SE.93.SE6165 0
H1H.CF.90.056 0
H1J.SE.93. SE7887 0
HI1K.CM.96.MP535 0
H101_AE.TH.90.CM240 72
H102_AG.NG.x.IBNG 54
HIN.CM.95.YBF30 85
H10.BE.87.ANT70 560
H10.CM.91.MVP5180 533
CPZ.CD.90.ANT 0
CPZ.CM.01.SIVcpzCAM13 67
CPZ.CM.05.SIVcpzEKS505 69
CPZ.CM.05.SIVcpzMB66 70
CPZ.CM.98.CAM3 0
CPZ.GA.88.G. 0
CPZ.CM.98. 200
CPZ.CM.05. 70
CPZ.TZ.00. 75
CPZ.CM.05. 71
CPZ.US.85. 550
CPZ. X 544
N.CM.99, 63
NG.x.
N.CM.99.CN 16! ... TGCTT-G-CTTTCACAG-GGC. . . TG. .GAGCTAG-TAAAG 47
GSN.CM.99.CN71 ... TGCCT- -GTCTCCACAG-GGC. . . . .GAGCTAG-TAGAG 47
US_1.CM.01.1085 .. .AGT-CTAGCTCC- .CAG-GGC. . . . .GAACTAG-TA-AG 46
US_1.CM.01.CM1239 . CAGTTCTAGCTCC- . CAG-GGC . . . . .GAACTAG-TAAAG 47
US_2.CM.01.CM1246 CTTCTG-CTCC-.CAG-GGC. . . CA..GAACTAG-TAGAG 46
US_2.CM.01.CM2500 ITCITCTCCTG-CTCC- . CAG-GGC . « © . .GAGCTG--TAGAG 50
CM.NG.x.NG411 .. 0
RCM.GA x.GABI 0
EN.CD.x.CD1 76
+1 mRNA start site
TAR element start
TATA Box 5° LTR T3 en(Lé LTR R repeat begin
IAC.US x.239 . .AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGGGAGGTTCTCT. ce---- GGGTGTTC----CT--.A----- .CCAGC--TTGGCCG. .GTGCTGG- -AGAG 637
1 AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGGGAGG

.CLx.
H2G.CL1.92.ABT96
H2U.FR.96.12034
S,x.EMBL7

TAN.UG.X.TANT
SAB.SN.x.SAB1C

‘YK KE.x.SYK173
SYK.KE.x.KES51
COL.CM.x.CGU1

CCAGTG-TTGGCCG. . GCACTGG- -AGAC 670

AGTCGCTCTGCGGA CTGGCAGATTGAG! .
. AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGGGAGGTTCTCT .
. .AGTCGCTCTGCGGAGAGGCTGGCAGATCGAGCCCTGGGAGGTTCTCT.

-T-T-C-C---. TC CGCAT-
-T-T-C-C---.T-G-GCAT-

>rr>rr>

.CCAGCG-TTGGCCG. . GTGCTGG- -AGAG 41
“CCAGT- -TTGGCCG . - GTACTGG- -AGAG 170
-CCAGC- - TTGGCCA. . GTGCTGG. -AGAG 118

. CCAG T ..GTGCTG A
ACCAGC-A-AGGCCA. .TTGCTGG-TAGAC 119
.CCAGC--TTGGCCA. .GTGCTGG-TAGAG 31
.CCAGC- -TTGGCCG. .GTGCTGT--AGAG 11

. LCCAGCAC-A. .
GTCGCTCTACGGAGAGGCTGCCAGA , TAGAGCCCCGAGAGGTTCTCT - GCAGCAC-TA .

. AGTCACTCTGCGGAGAGGCTGGCAGATTGAGCCCTGGGAGGTTCTCT - CCAGCAC-A.
. AGTCGCTCTGCGGAGAGGCTGGCAGATTGAGCCCTGGGAGGTTCTCT . CCAGCAC -A

>rrrrr>r>>>>>>>>>

')>'>')>)>)>'>')>'>')>'>')>

-TGTA-C-CT-GG---CTCG- C--GTGTTCCTGAAGAGGCTCAT GGGGGCTCCCTTGCTTGGT - -TGG- - GACCTCTAGCAG 250
-TGTA-C-CT- GGT-»CTCG C-»GTGTTC -GAAAG.G-CT AGTG-GCACTCTTG-TTGG. . - -TTGGTAGA---CT 171
T-GA-------A-T-CTT--GGCAGCCTGCTTTG-GC - CCTGGGTGTGCTTGGCAGGTGGTTAARG 461

»-TTA G- CTAAE CC-G- TGgCCA CC-GGGGTA-GGA--. .C

GCTACCAGAT - . GAGCCTGGGTGTTCTCTGGTGAGTCTT . GGAAGGAGTGCCTGCTTGTAGCCCTGGGTGGTTCGCAGGCCCCT -G
GCTACCAGAT - GAGCC»-GG TGTTCTCTGGTGAGTCCT TGAAGGAGTGCCTGCTTGTAGCCCTGGGCGGTTCGCAGGCCCCT-G
TCTG .C-GC TAGA. . .GGTCT.TGCTCGGAGA. CC GCC
.. AGTCTCTTACTAGGAG .
. .AGTCTC
. .AGTCTCT
..AGTC
C ..AG TCTCT
. L

~AGCAC- - CA, CTCGGGGCTGATCACCT - GA--TAGTGGAA-»CCT SGCTTGu + v v resnaerseannenearsinaiaas
. CGGGAGTCGCGCCTTG GAGTCCTGGT - -GT- - - GCGGCCTGGGA- CCCTTG. - - -ACT - -GATAG-CT. A~ CTCC G- 66~ CTGGG-GCCCTGAG- -GG 98
CGGGAGTCGCGCCTAG- GAGTCCTGGTAGGT - - - GCGGCCTGGGA- CCCTTGE - -GCTA-TGACT - - CT. A- CTCC - GTGG - CTGGG - GCCCTGAG- -GG 98

.T- TCTG AGAG GGTCAC GCG- CCT_}-AAG TTGGC ACCGGTA#i

TGGCT AG-GACTC-
TGGCT-AG-GACTC-

.T-AGCTA.A-CAGTC-GCCCT ACACTTA. . GCACCC.

.TGG-AG.A-CGGCCCGGGAGCCCTTG--AGT. ... . AAAGGCTAG- GA 448
TGG-AG.A-CGGCCTGGGAGCCCTTG- -AGT . -AAAGGCTAG-AA 90

TTGC-AGCTA. TCAGCCT. TGCCT-A-TCTGAGTAGCT 6. . . . . CTTGG-TG 90

. .C-G-AG--A-C- GCGG AGTTGCAACTAGCTCTCTCCAGCGGCCTGGGAGCCCTGAGAGAC
.CGA. - AGTTGCAGCTAGCTCTCCTCAGCGGCCTGGGAGCCC . TAGGAGAC -
TGGAGTTCTGACTCTT . vt ittt aas
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RCM.NG.x.NG4
RCM.GA x.GAB
DEN.CD.x.CD1

TAC.US.x.239
2A.GW.x.ALI
2A.DE.x.BEN
2A.SN.x.ST
2B.GH.86.D205
B.CL.x.EHO
2G.CL.92.ABT96
2U.FR.96.12034
AC US.x.EMBL_3
M.US.x.H9
MM.US x.PGM53
MM.US.x.SIVsmH635F_L3
MM.SL.92.SL.92B
TM.US.x.STM
NE.US.X.MNE()27
RL.x.x.FAO
ND_2.x.x.5440
ND_2.CM.98.CM16
ND_2.GA.x.MI14

[21%}

OLC

G .GRI_677

Vi x.TYOI_patent

Vv x.9063

Vv x.AGM155

Vv X.AGM3

T/ x.TAN

S X.SABIC

.GA.x.MNDGBI

.CM.99.CM40

DEB.CM.99.CM5

[AL.CM.01.8023

TAL.CM.00.266

UN.GA.98.L14

VRC.CI.97.97CII4

COL.CM.x.CGU1

TAR element end

Extensive secondary structure
Poly-A signal 5" LTR Rrepeatend, 5’ LTR US start

C. AATAAAGC .TTGCCTTG. .AGT GCTTgA AGTA GTGTGTGCCCGTCTG TT GT ........ GT 51712

....---AA
GAGAAGCA
GAGAAGCA

NOV—
O=LON

=
O—=—OO—=0ROWONAWOOOOD

RO

. .AT-CATTGG- . TC-AGGTCGGGCTTG. . . .

.CT-CCAAAG-
. .AT-CATTGG- - -G-GA-C-GGCTTGG. ... 176

.CT-C-AAAG-

-TAA.CGAG-CTGCTC-C.

AAGACGGTAGAATTTCGCTTG. . . .GCCTAAGGCT.
TACAGCAAG-CTGCTC-C.

.T.
.GACGGTAGATTCTCGGCTTG. .CT.T...GCCCTAGGGC. . .
.GAGTACTGATTCTCGGCTTG. .CT;. .TGCTTCSAAGC. ..
I
T

. GAGAACTGGTTCTCGGCTTG. .CT. C...TTATTG..AGCCCA.
GGGTTGAGACCCCGGCTCGCTTG. \CT.T...GCAGAAA. . .GGCTTTTACATAGCC.
.. .AAGGAATAGACCCCGGCTTG. .CT.T. . GCTTACTTCAGGCTI'TATC .AGCC.

TCA C-GT--GGCGTCTAAG 172
-TCA .CA-T-GCGGCGC.

CAACAAGTACCCAGACAAGCTTG. .

---.C- CCTAGCCGCCGCC— 731
-CCT/ CCGCC- 762
CCTAGTCGCCGCC- 767
-CCTAGTCGCCGCC- 212

T. .GACTC.CACGCTTG
. .GGCTC. CACGCTTG. .
..GGCTC. CACGCTTG. .
..GGCTC. CACGCTTG. .

. .TTAGAAGTAAG-T.-.GT...
. . TAGAAGCAGGTT. -AAG.
. . TTAGAAGCAAGTT. -AGT .

>rr>rrr>>>

ﬁﬁr‘}ﬁr’)ﬁﬁr‘ﬁ

1GGCTC . CACGCTTG. ©
. . CACGCTTG. .
1GGCTC.CACGCTTG. -

CCTAGMCGCCGCC- 214
CCTAGTCGCCGCC- 656

B e o T L ST
S
o
(e}
=
o

GGCTC.CACGCTTG 743
GGCTC.CACGCTTG 208
GGCTC. CACGCTTG 404
GGCTC. CACGCTTG 21%
0
GCCAAGAGGCTGTGGGATTGACTACC -G TCTTTG 367
TAGGCCAGGAGATTGTGGGTTAGACTACCG ACT-GTCCA-.T--GTCCTTGAT 289

G CTGAG-AA- A - ---CT G-GTGIT--AC- CATE(CIASGT-

ACTC-C
TCGCTA- ATTGGAGTCAA» - -CTCA
.T-AG...TCAA---T

GCGAC.TGGCCATTGCCAGTAGCAGAGACTCCG. -A-T-

TAT--AT-G--CGCCTC CTTCT 211
--CTG-CCTCATCATTGACTCCAGG- . 196
CTG-CCTCATCATTGACTCCAGG-. 197

TG.
L TAGGCACTCCTCGGCACGCTTG.
TTAGGTACTCCTCGGCACGCTTG.
féGéAGAééfféééGéfAAAéGéféAéfAGAéAféééééfé6??6éffééééAAGéééfffAAAéAfAééé'""""""""""'ZZ

. . TG GGGAGCTAGAGGCTC . .CT.T...TGCAGTACA. . .AG, . CCTT.. [l
AGGCTGTCACTCGCTTG.

GG . GTTT GCAGTT
AGTCTGTC.CTCGCTTG.

.GGAGTTTTGCA.TT.

GCCTGATCA. ... ovvevennn GCCTAGGGAGC . TAAGGGCTCCTAG . CAT..T--TAGAAAG- AC -AGC...TA CT-ATAG- .AG-CTCTTTCTCCTTC
G.GTCCGGGTTTG . GCCGCCCGGTCTTCGGCAGC CTCCGTTG . . T. AAAC. . GCAAGTAA-G- GC C...TCA-C--TT-TG---GG-CACCTCCCGAA-G 581
G. .ACAAGGACTG. .. .. ATCCACCTAGCCTCTACAATTCTCCGTTA. ...... CTT. T.G-GTTAACT . . - CAAGTAA-GAGT . GC. .. TCTCA-CTGTTCTGCCGGC - -CTCCCAGAAG 220
AAGGGCTTGAGGGACTC. ... ... CAGTCCCCTCGCGCTAAGGGTAGATAGGTGCTTTGCAT To AAGAG. ....... EPEEEE R T.GA-TTTGAA. .GC-TCAA--AG-G.TT-G...AGTAC-AGTTTCAC-TCCGCCTTCTC. .... 214
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Extensive secondary structure

Sowiouan)

919|dwo) Ald

Lys tRNA primer binding site

GACTCT. GGTAACTAGAGATCCCTCAGACCC‘(I:'TXTAGTCA GTGTgG .................................. AAAA.TCTCTAGCAG. . ..

. . GC.
TACIAAGG:AGT: TSE CCTATT CAT- CACACTRAGAGECTATCTCACLG TEGTCIGACTLTGE oo
AGTAGA%---TG CGCACAG: C6!

CTAGAA!

5" LTR U5 end
<,

A
A--CTA-TGAGTA
—TA AC GTAGTCTGTGC

CCAITIATIAALIA
AZC--TATTGA-AGA

. AGTCCG GGTGGACACC-G-
.GGTGGATACC-G

TGTT.TAT- CACACTGAGAGCCTACCCCGGCGTGGTGTGGTTCCAG- -
.. .ACCTCGCGGG

5" LTR U5 end
a4

TGGCGCCCGAACAGGG. . AC%‘(I:'GA

' .Llys tRNA primer binding site

-GTCAA.CTCGGTACTCA- - AATAAG. . . AAGACCCTGGT.C- - —TAGGACCCTTTCTGCTTTGGGA. .AACCGAAGCAGG----.--C------- A T------- LEETEEEEEIET T---
-GTCA- . . TCGGTGTTCACCTG . AGTA- -AAGACCCTGGT . C- - - TAGGACCCTTTCTGCTTTGGGA - - AACGGAGGCAGG- - C -G..T -T
-GTCA- . . TCGGTGTTCATCTGAGT - AC . AAGACCCTGGT . C- - - TAGGACCCTTCTCGCTTTGGGA - - ATCCAAGGCAGG- - -G..T

-GTCA- | :TCGGTGTTCATCTAAAGTA- -AAGACCCTGGT - C- - - TAGGACCCTTTCTGCTTTGGGA - - AACCAAGGCAGG - - T

-GTCAC. .TCGGTGCTCC-CTGA. . .... TAGACCCTGGT . C- - -TAGGACCCTTCTTGCTTTGGGA . . AACCGAAGCGGG- - T

-GTCA-..TCGGTGCTCC-CTAG. ...... ACCCTGGT . C T

-GTCAC CTCGGTGTTC CGTAGC ..... AAGACCCTGGT. C T

-GTCA-..TCGGAG-TTC- C» L AACCCTGGTAC- T

-GTCAA . CTCGGTACTC. AAT .AAGACCCTGGT . T

-GTCA-.CTCGGTACTC . -AAGSCCCTGGT . T

-GTCA-. .AAGACCCTGGT . T

-GTCA- .CTCGGTACT -- T

-GTCA- T

-GTCAA. T

-GTCAA. T

TGAA- -AG-
A- -GGG, TAA---.TTCC
C_I_GGGAACCCTC GTT-CTGG.

-AC T
-A-T-.TTCCT-A-TG
-A-C-GTTCCT-A-TG

AGTTCCT A-TG
T-A-TG

AGA-CCCTCAGATC-GT -GCAGAGATTTGATATCTAGTGG
.AGA-CCCTCAGATC-GT-GCAGAGATTTGATATCTAGTGAG

ACCCAGGCGAG-G-

.GGTTACTAAGGA . , TCCCTGATAGAA
AAACCTGT: -TGTTCTCAT'I'I'AGAGAACAGAAGGACTTCTAGTTA CCCTAGAAGCCTTTCAG
TTCGGGTCGAGCGGGCTAGGCTCAAG.CG-G-G.GTC
GTCGGGAGCTCAAGCGGCTAGGCTCTGGGCAGG G.AAC--

GT CGAGGGAACTTGGTGGGTGAAGA»»TTTA C ACCAGC
-GCTC-T-.ACTA- -GAGCAATTACTGGCCGCCTA. . GTGATCCGGGGCTG-C. G
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PZ.CM.05. SIVC zL.B7
PZ.US.85.CPZUS
PZ.GA.88.GABI1
ON.CM.99.L1

ON.NG.x.NG1
GSN.C

[ololololelolololeleel@sslasiaslasliasiasiasiasiasiasiasicsiasiasia:

EN.CD.x.CDI

TAC.US x.239
H2A.GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
B.GH.86.D205
H2B.CL.x. EHO
H2G.CL1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US .x.H9
SMM.US.x.PGM53
SMM.US x.SIVsmH635F_L3
MM.SL.92.SL.92B

TM.US.x.STM
NE.US.X.MNE027
‘AQ

0
ND 2 CM. 98 CM16

2.GA.x.M14
OLC CI 97. 97CII2
GRV.ET.x.GRI_677
VER.KE.x.TYO!_patent
VER KE.x.9063
ER.KE.x.AGM155

SYK.KE.x.KES
COL.CM.x.CGU1

CAGCCCAGGACTTCAAGCCCGAAGGCGGGACCCAAGGATTGCCCCT 267
GCAT CCCAGTGACTTCAAGCTCGCAGGCGGGACCCAAGGATTGCCCCT 276
TTAAGCCCGCGAGGAGGTAGGCGGTGTGACGGAGAGAAGG. . . CCCC. 273
. . . . . . . . TTAGCCCGCGAGGGGGTAGGCGGTGTGACAGAGAGAAGG. . . CCCC. 272
.................................... CTACATATCAACCCGTTCGGAGGTTCGCGGECGGCAGTCAACAGGCGGTGGAGCAGTCCCAGAAGGCTCCATCCCGAAGG . . CGAGACGCCTGAG 341
..................................................... CGAACGTCAGGTAGGATCGGTGAGCAGGCAGTAGAG . CCTCCCAGGGACTCTGCGCTGAAGGCGACAGGngE_Gr/G\gé_Gr

................................... CTCCT: 787
................................... LCTCCT. 874

AGGAGAGTGAGAGA . . CTCCT.

| AGACAGTCGACCCCACCTGTGAGGGACGAA . GGCGGCAGCCATCCGGACCGACCCACCCGGAAAAGAGAGTGC . . TAAGAAGCCCCGACG 109
GTTCAGGTCGCACCCACCTGTAAGGGACGAGCGGCGGCAGC . AGTCGGACAGACCCACCCGGCG . AMAGAGTTAATTGAAGAGCCCCGACG 116
CAAGGGTTCGAGTCATTCCAACCTGTAAGGGACGAAGGCGGCAGCCAGCCGGACCGACCCACCCGGCGAAGTGAGTTAACCAAG 555
TCGCTCCGACCTGTAAGGGACAAGCGGCGGCAGCCGGTCGGACAGACCCACCCGACGAAGAGAGTTAATCAAGGAGCCCCGACG

0

GCGGGTTTTGGGTCCCAAAGAAGAGAGAGAAACTCCGAGGGGTCGTGAGAGGACGACAGTTCCGGAGTCGAGCCCCGGATCGGCGAAGACGACGCGCGTCGCAAAGTGAAAGTAAGGTAAGGAGCCGATCGGTCACCCCGGGCGAGTAGCCGCCGTGAGCGAGTGCGGTG 484
GGGAGAGAGAGTGACGAAGAGACGTGGAGTGAAACCTTCAGAAGAAGTGAGCAGCTGCTGAGAAGAA TTCGACCTGGTGGAA 881
GGGGCGTCTAGAGTGAAAGAAGACCGGCCGGCGA 856

GGGCGACTAGAGTGAAAGAAGACCGGCCGGCGA 859

Complete
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 Packaging loops begin

....... AAGCGAAAGGGAAA. .....CCAGA.. GGAGC TCTCTCGACGC .AGGACTCGGCTTGCTGAA. GCGCGCAC GGCAAGAGGCGAGGGGCGGC. ... .GACTGGTGAGTACGCC. . . AAAAATTTTG. ACTAGCGGAGGC 776
G GACTG TGAGTACGC- ., TA---TT-----.--- e e %46

GA
GACTCGA-

-A AACTCACAA--GG TGAGTA
AL -GG-TGAGTA, -C. TTCAT'I'I'TG-
ACTG TGAGTACGC ......

....... GTACA .
TGAG TGAGTATTT
GC AC. TCAAGTG-TGAGTACGC -
AC C .C-GTG- TG GTAC...... A--
LACTG-T
- CAGAG- TGAGT CA......
TG-TGA G

GGCCGAGTG-TCCGG-CTCC-CGAAATTTGCTGCGCA-CC-CTTG. . . AAGAGAAGGT -A-GAGACCGGACGG-TCTA. -AAG-GTG. -CAG-CTTCTAG-CCAG-TG. .GGTTG. AAGAAGG-TACCC-C-C-G. .A-GGGAGAAACT-TG
GGCCGAGTG-TCC.G-CTCC-C. .AACT G AAGAGAAGGT A- GAGACCGGACGG TCTG. -AAG- GTG. CAG-CTTC-AG-CC-GT-G. .GTT- . GAGAAGG - TACCC-C-C-GAGG-G-GA-A-T-T-A.. ...
. .AGCCG. .AGTGCGT GGT- - -TGA- TTGGACGG- TCTGG-AAG-GTG. - CAG-CTTC-TCA-AT- -AGCA. . . -G-ATAGAGAG- TC - TGCGGG - GGGGAGAA .. cee
G.ACCA- -G- -GGACAAGTG C-A AGGT TGG—TTGGACGG TCTGG AAG- GTG.—CAG—CTTC—TCA AT--AGC. ..AGG*ACGAGAA*—C*TGCGTG G-GGAGA cc.
GATCGCCT- --CG-GT- . . GCCCGGCA - GGAGAAAAAAGAGCTGCG - AGCAA - A- AGGTAAGG - GTCGGGCGA .-A-G-GTG. -CAG-CCTCTAG-T--GC-GGT . . . AGAC-AG- - - . GTC - - CGCG- GG - GGAGAA - - CGCT
AACGCCCC- - -CG-GT-. . . -GCACCGA - - CGAGGAAATCGCTGCAGC . GT - - A-AGGTAAGG - GTCGGGCGA - TCTA -A-G- GTG -CAG-CCTCTAG-C--GC-GT..... T-A-AGA- - .GGA- -GCG-G-G-GGAGAA- - .
GAGAGACCTC- - - CGC - - GTCCGGACCAG - AGAGTGACT - GTAGAA - G - GGAC - CAGTCCAGG - AA AGCAGCCTGGTG--T--T-A. AT-T--C-AGA-AA-TGA-GG....CTAGTAGAGCA G- -GACCCGGTCAGG-ACTGGGC -
GAGAGACCTC- - -GGCTA-GGTTCGGCG- G- CAGGTCACCGCGGGAG - GGAAC - TTGACCAGG - AA-AGCTGCCTGGTG- - TTCA-A. -TGCTAGA-AA- -T-AGCTAG. . . .CGAA -AACCCGGTCCGG-ACTGGGC.

. .CTCTAGGGAAGGGT 187
Al . AAGCAGG- . .CTCTAGGGAAGGAG 187
AGGCGGTTG-AACGTACC-CCCTCTTA- -GAGCAAG- - C - AGGAAGACGCT - CGCAGCGCA - AGGTAAGGATCTCGCCG A--A---.ACT-GTG-CA-TA-T-T--GG. . . . CTGGAAGATAGCAAGGAGGGCT - TC-GGAA--A-A. . .o " GGGCTAGATAAGGG 454

.AG-C.G-CGTGA--AGC-GG. -CT-CGGTTGC .AACACAAAAAAGA

--TG-GT-A-GGCAGTAAGGGCGGCAG-A-C-AACCA-GACG- -GTGCTCCT - TAAA-GCGCGG-TC. . G-T . . .AGAG-AA---G.
-TG-GT-A-GGCAGTAAGGGCGGCAG-A-CAAACCA-GACG- -GTGCTCCT - GAAA-GCGCAG-CCAAG AAGGCCG-CGTGT - -AGC-GG
-TG-GT-A-GGCAGTAAGGGCGGCAG-A-CAAACCA-GACG- -GTGCTCCT - GAAA-GCGCGG - CCGA AGGC.G-CGTGT - -Al

-TG-GT-A-GGCAGTAAGGGCGGCAG-A- CAAACCA-GACG- -GTGCTCCT - GAAAA
-TG-GT-A-GGCAGTAAGGGCGGCAG-A-T-AACCA-GACG- -GAGCTCCTGTAAAAGCGCAG-CC.
-TG-GT-A-GGCAGTAAGGGCGGCAG-A-T-AACCA-GACG- -GTGCTCCTGTAAAAACGCAG-CC
-AG-GT-A-GGCAGTAAGGGCGGCAG-ATC-AACCA-GACG- -GTGTTCCT - GAAA-GCGCGG-TC

-AGGGCAGTAAGGGCGGCAG-A- CAAACEA- GACG- -GTGCTCCTGTAAA-GCGCAG-CT

o0
el

@
o)
@
]
b3
o
o
o
)
=
ol
[alalalal~1)

PP

YA
IalNslslalalslslslalalslals]

>O000000000

S e Ex Pt b b

GA . .
GAGTACG - -TG-GT-A- GGCAGTAAGGGCGGCAG-A- CARACCA- GACG- -GAGCTCCT- GAM-GLGCGG-CC -
GACT.CG. . - -TG-GT -A-GGCAGTAAGGGCGGCAG-A-T-AACCG-GACG- -G. . . . TTTGA. . . . -CC- G- - CC.
GAGTACG - -TG-GT-A- GGCAGTAAGGGCGGCAG-A-CARACCA- Chce. TCrecTCLTeTAM Ge6cta C

GAGTACG. . --TG-GT-A-Gl CTCC AA-GCGCGG-TC. .G
CGAGACCCGC - TCGGTAAGT - AAA GGAA- -TAAAATC- -TGCAC»G-GAG-CGAAGGGTCTAGT» -GCC-TGTG-GCA- - -GCT
CGCAGGACTCAA-GGTAAGC-GTGCACT! CG .
GAGCCCCG-CGCGC- - »ACTCAAGGTAAGC GTGCACCGAACAGT G-G-GTGT-AGTCCAGGGTCCGC-AGA-C-AGC-A-AC-G-.C-AG AC C e
CGCAGGACTC.A-GGTAAGCGGTGCAC-....... GTATTGTGGTAG-GAGTC- . AGG-TCCGCTT-AGCAGGCG-GATCGCTAAGG. AAAGA. | . A-AGA-G- GAAGTAAGGCCG- - GCAAAGTG
................................................................................................... “AAA-G-TTCGAG. TC-CT-AAGAAGAAGTTGGTC-T-AGG- -AGTG-C .
v...---A--G-C-CGG-T-CCATT-GTGGCAACCAACC.

. .AAAAGGGCCTTCCG
. .CGGGGAACACGAGG 646
. .CAGTTGGACGAAGG 872

AGGCACGT - CA- CTGA-A-GGCGTCGGA - GCGAAGGAAGCGCGGGGTG- GACG- -ACC-A- - AGGA-AC-TGGTG-GTA-GCTT-T- . ~-GA-AAA--TCGA -C--A--T--AGGA-TAGG-G-GGCCG-AGC-GTA ACTACTCTGGGCAA 915
GGCACGT -CA-CTGA-A-G-CGTCGGA-GCGTAGGAACCGCGGGGTG-GACGT-ACC. .A-GAA--GC-TGGTG-GTG-GCTT-T-. A--AA--TCGA. -C--A--T--AGGA-TAGG- -GGGCC. -AGC-ATA ACTACTCTGGGCAA 918
AGGCACGT-CA-CTGA-A-G-CGTCGGA - GCGAAGGAACCGCGGGGTG-GACGT-ACC. . - -GAA- -GC-CGGTG-GTA-GCTT-T-. -AGTGCC- -GA-AAA--TCGA. .. .-C--A--T--AGGA-TAGG- - GGGCCG-AGC-GTA ACTACTCTGGGCAA 906
AGGCACGT -CA-CTGA-A-G-CGTCGGA - GCGAAGGAAG - - GCGGGG - GCGACGTGAC . CA-GAA- -GC-TGGTG-GTA-GCTT-T-. -AGTGCC- -GA-AAA- -TCGA. ... -C--A--T--AGGA-TAGG- -GGGCCG-AGC-ATA ACTACTCTGGGCAA 406

- GG

....... GTCA- - - - -ACTTCACTGAAGGG - - GGAA - - GCATCACCAGTCGAGTT-CCC- - - -G- - -TAA-TC-GGACGCG-G-AGG . C-A-GAG-ATCC-CCAG- AAA....A-AGTA TG C G-GAGGC-GGGG- GG——C-GGTA.
GCCTGAGG-CTCCTTT-ACTGAGTAAGA-C- GACGGAAGAAAGGCGGA CGTG-CGGAGT - CAGGTAAGA-GC-CCTGC-GA-C-GA. -A--CCCTCG- GCT TGT- TG....TGT
........................... AG- ACTGA-ACTTGAGGCA- -GCACTCC-C- -G-AAGAAGCAGGTTGAA-GAG-G.T-G-CTG-T-TGAA-A--C-A. ...
GGTGTGCGGAGTCTG-AA-CCCTGAGC-G- TCTCTTCCC-»CGGA . AGCT - CGCAGC - AAGG-AA - - GGA - GCCGGAGAATACAGG. -C- GC-»ATAAG--C G TGT....-TG.-TCTCT C
GGAGTGTGGAGTCTG-AA- CCCTGAGC-G-TCTCTTCCC - TCGAG- GAGCT - CGCAGC - TAGG - AA - - GGA - GCCGGAGAATACAGG - - C-GC - - - TG-G-AC-G-TGT . . . . .

CAG--G-GAAGG--G- -T- -G-GACGC - CAGGCAGGG - TCTGCGGG - AAGT - -G. C—AC—CTTC AGACAAGCA-C. . ..CGG-A-AA--GTGA-AGCTC-G-GGAGGAGCTC- -
CTAGGAAG- -T-GC--A--GGCCTAGCTT-ACCCAG- -G-GA.GGA-GGA- -GA-GACTT - CAGGCAGGG-TCTGC . AG-AAGTTCGT -CGT-CCTC-AGACAAGCA-C. .. .CGG-A-AA--G. .AGACTGCTC-GGAGGAGCAC- -
GGCGCCGGGAA-TT - A--T--GTGAGGG--CTTACCA GCACTGTCAGGGGACA-GCC - - A-AGTCCTAG- - - -GGGGGAG-TC -CG. CTAGGTTA-TACT-TCAA-TA. . . . -G-A-ACT- - - -GTA-GTGG- - T-AAA-AAGAAGT .
“AAGTCGTCC. , . AGA- . GGTAAGAGGGAGGACT - - TGGT - CCT- TTGAGAC - - CTAGA-GGAATTAGAGG- . TAGCCTT - -AAC-TA-A- - - TGAGTAGT - CA-A- - GGACTACTGGG- G - CAGGAG- AAG -ACC
TGAGTAGT - CA A--G GCTACTGGG-G-CAGGAG- . GTAACC

. .GGACCTGCGGGTGG 638
. .GTGTGTATAACTCT 1038
GGGGAGGC. . . . TATA 1

GGGGAAGC

T AGAC-TCACC L1 ITGGCAGC G- 1GGGGE-GCCT -G GAG- Al . . TGTAATTCTGATCT 1043
..CGTG TGT- CACACGAGACG GGTAAG--AT C . .CGCCAGACTGCCCA 770
.TCGGC-ACC-G-TTGAG .TCAGACTGCACGCG 407

-GGA-TA-C-CC- CTGGGC GGTCGAGG GGGCCT. L ......GCAAGTGGAGTAAG 567

ZGAGGATAAGAAGGA-TTGACTGCTA-AAG- -G-C-GAA-GT,

-CAGTCAAAGG- -GT-CGGATC-AA-AGGGATC - GCTGTC-»TC TA CGACC GTGCT»-
ACGCCAG- - AAAGG - ACCGCAGAGGAA-G- - -Gl CCCTATG!
GACGAGAGAG-ACA-AGAG- - -G-GCT- GCCAGAG AGGAGAA AG TCATTAG AG TCTTCA———A
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Packaging loops end, pag and Gag-Pol start
............................................. TAGAAGGAGAGAG. . . . .ATGGGTGCGAGAGCGTCAGTA TTAAGCGGGGGAGAATTAGATCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGT 893
M _G _A R _A_S LSGG K G__G K_Y K L K H I V

AAA. ...
. .GACCTAGGGGAAGGGCGAAGTCTC. . . .
. . GACCTAGGGGAAGGGCGAAGTCCC. . . .
. .ATCCTAGGGGAAGGTCGAAGTCTC. . . . -
. .GACEEﬁgégGAAGGGCGAAGTCTC. . ---GG----- AG CA GA C-T G 455

..GG.CTAG .
. .GACCTAGGGGAAGGGCGAAGTCTC. . . .
. .GACCTAGAGGAAGGGCGAAGTCTC. . . . ..
. .GACCTAGAGGAAGGGCGAAGTCTC. . -G..

. . GACCTAGAGGAAGGGCGAAGTCTC. -GG----- .. C AG- - -----A--C----A- 462

. - ACCCTAGAGGAAGGGCGAAGTCTCTAGG 456

. .GG CTAG.....oouevvwsnsannnnnnneeess-AGGA------ 439
.GACCTAGGGGAAGGGCGAAGTCTC. 935
.......... ACCTAGAGGAAGGGCGAAGTCTC. ‘S)ig
0

AAAGAGGAGTAACAGACTCCCACC . 555

. CAGACTCCCACC. 561

...... GGAGAGGAAGAGACTCCCACA. . . --TA- 553

. TGAGAGGAAGGGAGACTCCCACA. .GAGGAT---GCCA-A. -AC-- 555
.AGTAGAGAAAGCGGACTCCCACC. .AGAGA - t .G-C-- -AT--G 624
GCGAGAGGAAGCGGACTCCCACC. AG-G- -TA-G-C- -AT- -G 583

CGAAGTCC. v vt e vrnia e e iininn e ol T- GA- ~AG- GAGGAAA- CT 315
CGAAGTCCTAGAGAAGGGAGGAAA 315
GTTGAAAAAAATCTAGTCGAGAGG 585

TGTAGCC. . GAAAGGGCTTGT.
TGTAGCC.AGAAAAGGCTTGTTAT!
AGTAGCC. . AGAAGGGCTTGF CG. . GGTAGA-

....... L. .TTTTGC.ATTGTCTACTCTAAAGAGGGAGTAGGGCA -A-T
TTTGCAATTLGTCTACTCTAGGACAGG GTACGG-AT-A-

.GGGCTGATTGTTCTACT
.AGCTGTC. TTTTATCCAGGAAGG GATAATAAG T GA T G—

GTAAGGGGCAGCATAGTCAGAGCA
TCCACTAGGGACGTTTGTGCAAGTAGGCACGTCAGGGTAAG.
TCCACTAGGGACGTTTGTGCAAGTAGGCACGTCAGGGTAAG.
TGCTAAGTGCGCACACGAGGCAAG. . ..o v v vvvnns
TGTTAAGTGCACACACGGGGCAAG. . . ...
GTGTCTCGGAAGAGTGTCTCAAAC ......
GAAGTCCCAGGCATTTGACTAGCAAAG.
GAAGACCCAGGCATCTGAATAGCAGAG

-G--AC-GCAC- -G-CGATGC-C-C- - -TA-G-
-A:- G- RAC. -CAC.. .G-GOATA. - -A-TTG-GAGGA-C-TT ---G-G- AGCTC-G-AA--T--A--G
-AT-AG-GAATAGCA- CTCGC- - GCACCCCATAT - -GC- -GG- T G-G-AT---C-CAA--ACTC-
--T-AG-GAATAGT -CTCGC - -GCACCACATATT -GC - -Ge- TeTee SRR TAT Tae  Taas AeTe:
--T-AG-GAATAGCA- CTCAC- - GCACCA-A-AT- -GT- -GA-TCTCC- - -6GG-G- - C- - GC-AAA- -ACTC -
-AT--G-GAAC--C--C. C—C——TA——CA—ATTGAGA—AGAT—TTTGT——TG—CA——C————A——T———A—T A--G-CT---C-GAA

-AT--G-GAAC--T--C...C----TA--CA-ATTGAG-GAGA- -TCTGC-GT -A--T-ACA-T--A--G-CT---C-GAAG-G-
AT--G-TAAC--T--C. . :C-C--TA--CA-ATTGA-A-AGAT-TTTGT-GTG-CA--C----A--T---A-T--A--G-CT---C- -AA--G-

AGTGTAACTGGGACACTAGTGGTAGCTTCACT

CAGCAGTCGGGGAAATAGGGGACC. . ... ... -A»-AGCG-G»--G»C-ATA----CA--TA----GC----CA-»-AT»-G-» -----C-CC-A--GAAA--G
GCGGTCGGGGATAAATAGGGGGTC. .o v v i . . AG-G-GA--G- CGATCC- --CA--TA--A-GC-T -G- C-TC----GAA---G
CTGCGGCGCTCCAGGACCGGTAGAGGGAGGTCATTA. Lottt iii i e CAACGAGCA GG-C-G...---G-GAA-AA-AC------ AGACCTAC G---G-C---C-G-A-AA-- - -AAG- -AGG-TGT
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ATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACSAATACTGGGACSGCTACSACCATCCCTTC3GACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCSAAGGA 1063

C-o-AGT----
T--CA-C--AT

A---A-G
--C--C--A--CGC-G-AG
<GG--C--------G--A- 609
<-CT----GGT---T-GG-----C--CAGT---G

C

TC T
ZCTA--T-GT-ACA- - -AT--6-G---G-T--CA-
-AGA-G--TT---A-GTTA-T-TT--TCTA-AG-C

G
-G-»-CA»--GG--T»--A ~GTCACCTCC-
CA-A-G--CA-A

»TAGAA CA-AT-
GGTCA- EATC TAGA,

G
~CTGCTGCGTAG-T-GG--C- -T--CTCG-AAG
C--CTGTI'GTTG A T- GG-»C--A---GCG-AAG 567

“A- C
T-A-A-AGTC-G-T -
C A A-AGTC-G- CA- C--C GCGAAC
A AGTC G»- -»-CTG--GTGCGTAT GCT---C--C--C»--GAA-

A-G--CA-A-A-GTA GC
oA G ICATA A CTAT CAGE . JECTACAA CA
~GGTCGTCA----T--TA-TGTA--C.TT--CCTAG. - T

T-TAGAAGCA
AA-CA

GC-C-T-
CT-AT--A-T-AC-

GTGTGT-A---G---CTGT--C-T-G-A- 274
T---TGTGTG--G-G---CTGC---TT-G--- 274

-AC
GAAG- -ATGTC-AG- - GGGAAAT -
LA A TELE ACenao AL oo TS G-

GTC GTTGG- T-TATA--CT--
TTGG- - - CTATACTCC
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TAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCSA .......... e Aoca 1158

C
-GC-GGAAGTCTGC- -AG--C- - -A-GGA 1
ATGCAGACACAAGCAGAAACAGGAAGTAGCCAAACCGCAAGCAGAGG- T6CTICT CGGCTGCTC - T-TT-AACAA- CAGTGGTGTCAG 567
GGAGAACAAGTA-GA- - --A-G----C-C--A-A-CA-T-A-AGCAGAC-GGGC-CT 732
AAAGCAG-AC- - -AAG-ACCTG--C--G-A GG-CAG-G-C- 703
. . GAAGCGCAGCAGAAAGGAAAACAGGAAGTGGCTGCAGCTACCGCCGACGGT . o vttt st s vt e s s s iaa e s iinnasnsssnass

CAGTT
-T-GA-A---TTTGTGCAAAAG.
c- »TCA» “AC-GA-A---ACAGTT 1+, ..

----AG-GG- -AC-AC-G------C-G--AC-GA-A-CT-CCGTGAACCCA. .............
A—AEAG—CC— T—VGG A----- AG-CA- A TTG GAVAATGA—AVT— 8

------- G--------T-CAC--ACA-C--TTAG iz Te-
. LI CAGCA L CAC B0 AST 12

GT-ACTCAGG- ~GCCGT6-AGGG-G- - -CAG-C-AGGC-CT
GCT C--6-C-G-TCC-

____________

7

2
8
ATALIIACCICCIGIGGG-CICE 8
A-CA---ACC-CC-A-GGG-C-C- §
. 8
8

.. .GAGGAGACCAAGGGT . . . AAAGAAAAGCAG
.. .GTAGGAACAAAAGAG. . . AAAGAAACACAG
.. .GAGGAGAAAAAGGGAGAAAAAGAA. . . .

. .GCGGACAAGCAAGGGGAA .GAA. ..

CAGA C AG TGCCATCTA:
AG-AT-AG-TGTCATCTG.
TAG-AT-AG-TGCCACCTA.

.~ GCAGAAATAGAAACAGCAGAGAAA

.. .GCAGAAACTGGAACTGCAGAGAAA.

.. .GCAGAAACAAAAACTACAGAAAAA.
..GCGGAC. . ....... ACAGAAAAA.

-C-AGCA--AG-AGAT--AC- 147
C-AATA--AG-AGAC--AC- 147
C-AGTA--AG-AGAC--AC- 92
LAT--C---TA--AA-A-AC--AC- 144
.AT--C---TATGAG-A-AC--A-T 144
(GT--CT--CA--AGCAGAC- -AT- 84
.AT--C---CA--AG-AGAC--AC- 95
AT--C-AA-A--AG-AGAC--AC- 913
LAT--C----A--AG-AGAC--AC- 909
.AT--C-AT-A--AGCAGAC--AC- 1353
.AT--C----A--AGCAGAC--AC- 1432

. AC. .. ACAGAAAAA.
.. .GTAGAAACTGGAACTACAGAAAAA.
..GTGGAAACTGAAACTGCAGAAAAA.
S AACAGGAACAGCAGAAACT.
...GTGGAAACAGGAACAGCAGACAAA.
.. .GTGGAAACAGGAACAGCAGACAAA.
.. .GTGGAAACAGGAACAGCAGACAAA.
.. .GTAGAAAGTGGAACTGCAGAAAAA.
.. .GTAGAGACTGGAACTGCAAACAAA. .
..GTGGAAACAGGAACAGCAGAAAC -
GTGGAT...... AATGAGAATGCAGCT
GAGAATGCAGCCTCAGAA GAAGAAAAAGGAGCA ..... ..
GAAAATGCAGCATCAGAA. . . AAAGAACAAAGA.

. GAAAGTGCAGCCTCAGAA . . . AAAGAAGAGAAA .
AAAAATGAGAAAGCAGCT.. ces

GAAAAAAGTGCAACA.

-T-C-GAGA- -TCTAGTG.
-T-C-GAGA- -TCTAGTG.
AGA-AG-G---C-T--TG-
-GA-AG-G- - -AG-
AGA AG-G---C- T--TG-

G---C TG-

AT--C-AA- A--AG-AGAC- -AC-

CCACCTAGTGGTTGAAAGA
C AG--A-AC--A--- AGTGGCCGAAAAG
“GA- AG--»CT-»T--AG A»-G-»AAA»A-G»-AG»»--AC--TGCTTCCATCTAGCGGCCAAAGGA
---TA--G--AAA-A-G-G-G-GA-A-TGA-AG--.......ccvvunnnn.
G AG-TA- -C--C-CT-CCATCTA.
~AG- - -CA-CAG- -AGAC- - C- CTGCCATCTA.
-GG- - -CA-CAG- -AGAC- -TGCTGCCATCTA.
------ CA-TAG- -AGAC- -TGCTGCCACCTA.
-AG---CA- AG--AGAC--TGCTGCCATCTA.
-AG-G-TATTAG--A-AC- - CGCT! GCC
-AAA--CG--AG A--G--AGT

1
AZIAAGAA-AAZIIGIIIACS 1271
(G GICATCT GTGG-CA-AZ A--AAT-ACAAG-GA-T--C- 1334
AAG GAAAAAAGAGCAACA .G-GCCATCT-GTGG- -A-A--A- -AGTAACAGG- -G- - -AC- 1337
AAA. . .GAAAAAACTGCAGTT . -CGCCACCTGGTGG- CAG---A--AATAACA»A-GAGG-AC- 1326
AAA - GAAAGAAATGCAGAAAGAAAT - CA- C-GAG-CATCT-GT-G- - - AA-GAA-AAT-ACA-GGG- -T- 835
GTGG, . GAAAAAACTGCAGCA GCGCCATCTGGTGGCCAG ------ AATTACAACACAG-T-CG 1297
AG AGTGCCéCAGCGACATCTAGTGGCCAAACTAAG .......... G- -CTGCAGGCAA- - AAGAA-AA- - -GC- -AC- 148%3
CAGGAG-AT - AAGCAGGTGGAACAGGAGGAAGAATTAGAAATGGCCCTAATCCAAAGACAGAAAGAGAAGGAAGTAGAACAGAAA.

TAG- AG AT- AAGCAGGCAGAGCAGGAGGAAGAGTTAGAGATGGCATTAATTCAGAAGAAAGCAGAAAAGGAGTTAGAGAAAAAG.
A--CGCTGCCACCCAGTGG! GAAAAﬁggﬁg géGAG

AAAAACCA............. OCT
TACAAAACAGAAAGAAAAGCCT.
C-AGAGAAGAAAAGGCA

A-GC-A --A-AAT---A-C-
»CA CAGT»-AG»-A ART--A- C- GC CCAGAA! A
A-C-G--AG--A-A- - - -CATGTAATTGGAAAGATGACCCACC,
A---CG-GG- --GG AC---»AAA C-G--AG-GA-A- G-CTTGCAATTGGGAAGATGAGGAAAC
GGA-T--TG-G----- TC-A--G--AGA-A-G--AG----A----CTT-TAAAAAGCAGGCCATGATAGAA. . .

CGA AAGTG G Al AG-AA
TGACATCTAGTGGCCAAAAAGAAAATAGCAACGACACAGCG C-TC--GTGGC-G- -A-GGAA- -ATGCAGCTGCCAG 863

TGGCCAGCAAGGAGGAGGAGAAAGCAAAA. . ... ...,
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Gag p17 Matrix end Gag p24 Capsid start
. .CACAgCAATCéGGTCAgCCSAAﬁTTACCCTATAGTGCSGAACATCCGGGgGCSAATGGTACATCSGGCCATATgACCTAGAA_(Iﬁ_TT'II_'AAATGCATGGGTAAAAGTAGTAGAAGAGAAGGgTTTCAgCCCAGAAGTGATACCCATGTTTTgAGCATTATgAGAAGgAGC 1325

AGGG - --ATG-CAGT-GT - --AG
C...--T--CATT-GT---AGC- -

GGGGGACAGGCGGT,

CAAGCGCAGGCAGCT - ¥gg%— -
GCAA AGC- -CCACCAGTG- ---G
TCAGGAGCAGGGGCAAG- - - - - -

GTGACATCT-G-GGACAA- -AGG-
GCG-CACCT-G- GGACAA--AGG-
TCCTTT- -AG- - -CAAATTCT

B
=1
oo
S

D OONNNOONNND ! ONA

...... AG- -AG-A- AGCAGTT GCCATG--A---A CAGA--TGCT-
GCG- CACCTGG (GS(GS(CI AATCAAG Al

ACA-CT- - TGGCAGA.
GTGACACCT-G-GGT-G- TCG Gé 7

...CAAA-TTACA-T------C-TC-
o .C/RAGGGCETEA TGGG-CC--T-

c- G--C A G G- ACAG C
GCAGCA- CACCG-CACCT - -AGG- - -C--T- -AC-GC- CAGA--TCCT--AAAT--GTG A“T---ACA-GAG-CC--GT---G---C- “GG-G-CT--GA-CTCC- -AAAA- -TGATG- -TCCA-AG-G- -AT-A- - -CAG--TC--A
ATG-CATCT-G-GGC-G-TCAGG- -C--A-TAGA---CCA T---TG-A-T---GTA-GGG-CAACA-C--G- - G-G-C---GA- CAGC--AAAA--TG TG-CTC-C--G-C--AC-A--CCA-ATT---A------- TTT
...... -AGG-AGCA-AG-AATTGG- CATG- -A- - - - - AACAGGGCCT . CAAGGGCCA-»G--»--AC--C»G GC--C»-G-»G---GGA-»C--»--T»-G GT-----G...GGA-GAA-TGCT--TTCCT--GCT--------C-T---T-AT--TACG--G-- 1133
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C-AZIIIGIIAATEIGTC
CAAT- -AG-TAAT--G-C-
CAA -AAAT----C

-CAAC--C--TAAT -
C-AGGC- -A- - AAAT -
C-GAAC--C--A--nnnm--

GG
PVGNIYRRW
--GA-C--C-

CA-C-----C-

C-- ---AG
CT-A--T--C-AG
C--T-----C---

CC-GC-GCG-TGT-
E--GC-GCG-TGT-

C-GC-G-G-
C-G

A-GG-A---G----C- €.
€ 1. ATTGC-GC-G--GTGT- -GCAGG-C-
SRS ICIAC-GTGT

AG
CT--CT-A--T--C-A-

GTA AT
-AC--CAG--AGT ---TG-AA- - -

»-GCA G-C-
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CSAGGACCAAAGGAACCCTTTAGAGACTATGTAGACCGGTTCTATAAAACTCTAAGAGCCGAGCéAGCTTCACéGGAGGTAAAAAATTGGATGACAGAAACCTTGTTGGTCCéAAATGCGAACCCAGATTGTAAGACTATTTI'AAAAGCATTGGGACCAGCGGCTACACT 1817

= A=

..... G-----A--G--A---CAGAG----------A-------C----G-T-------A--A--GA-AGATGCA-CA
YV DTAR F vC K S L Q_ D A A _

A CAAGT
-A--G- -A- - -CAGAG-
-A--GT-A---CA-AG-

~GCC-A--GATGAACC-C-
GG--A--CATGAATC-C---T- 1330

GGC-A- -CATGAATC-CT-TT- 1773

697

76

A-A- -G 933
“A-A--T--C--GG-AA- 93
-C---G-AA- 996
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Gag p24 Capsid end‘fGag p2 start
AGAAGAAATGATGACAGCATGTCAGGGAGTAGGAGGACCCGGCCATAAGGCAAGAGTTTTGGCTGAAGCAATGAGCCAAGTAACAAATTCAGCTACC. v v v v vvvnnns ATAATGATGCAGAGAGGCAATTTTAGGAACCAAAGA
_E EM M T A C_ V G G P G H K A RV L A E A M S QV T NS AT I M M Q R G N F R N Q R

Gag -Pol fusion TF protein start
Gag p2 end Gdg p7 nucleocapsid start

C .
--GCAGGG (GA.

-TC--C
ST €L ATGCAG-

—TCAATG
-GCAGGG-C--T-G

-GC-AC--C- —TT— - —AGCAAC TGCCA.

AC--C-CTC-

A--G--C---GCA
-A--G--TC--GC-TCG- CCTTC
G--T---GC-

TCG-CCCTT

AGGC...-G-TCA

.AA-CAGG-AGGC .

"AG-CAA-A-AGT. . .CAGCTG. . , -AC---G

AGGCAA A-ACCATTAACACCATC-AC---G-A--A-
AG-CAG-A- ACCATTGAGQE%&TC AC---G-T---G-G......

~TG-CAC-~=--C-TATCCCA- .
~CT-TGGGAC- -AGCC-TATCCCA. ©
CC--ATCCCA

-CC-TGGCAC

-CCCT--CAC- T--AC--ATACCG::
CCTTG TT-C---AATCCG. .

GTT-AC---G
{GGGAAC- -CT-TG-- -~ -
CA--ATT-TGT- CAGCAG- GAGGGCCTC-A

AG- .
.CTAGGC---G-A--ACA- A G- GAGGACCCCCTGGTTCT.
CA G GGGG G-T.

A--TGC- CAL.
TGC-CAG.

-AT---G A AG GCCATCA AG--. v,
-A--AG-GCCA-GACAAG-A-G-A-TCCC

GC 55
----- TG-AGT-AAG-CAGCA-AATG-TTC-ATTGTCAGGGAATAGGGCACTTAG 1759
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Vv

LST KE.x.Iho7
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SYK x.KES1

COL. CM x.CGU1

Ci
AAGGGAGAGGGGGACCAAGAAGAACTCCCCCAGGACAAA
AGGGGGACCTAGAAGGAACCCCCCAGG- CAG
GGGAGGTTTGTAAGAATAGGAGGAGGAGGACCTﬁAg(-3 --CCC

. AGGGGGAG

. : -GA
...GCCAGAGGACCACCCCAAAGGAAGGGACAACCC--A c--
-+ RGTCAGCCACGCCGACAAGGCR. CARA

.CC
..CCCC ¢
:GGAGGAGGGCCTCAG(C:éﬁGG--GGC G G

V Complete

Genomes

T
-A»GGT»T--A--TGTTCTG--»G c-
AA

ST-G-TTT-----T-

A T TeCAA 6 A

“A---TTT--C--T-TGCAA---C-A--TCC--AA--A-

-T-A- éﬁA-—A AA- GGTCTCCTCAGCAAAGG

GA 231
-CCAGTCCCTATGAGAAGA 2232
CCAGTCC GAAGA 2250

sjuwugI Y

Suoud~) R[dwo) A'1d



(¢4

6007 wnipuadwo)) duanbag ATH

HlB FR.83.HXB2

Ga

JS.90.WEAU160
'TH2220

1 .TH.
2_AG.NG.x.IBNG
CM.95.YBF30
.BE.87.ANT70
.CM.91.MVP5180
.CD.90.ANT
.CM.O1. SIchzCAMH
M. K505

OOO

.CAM5
7.CM.05.SIVcpzMT145
PZ.TZ.00.TAN1
Z.CM.05.SIVcpzLB7
PZ.US.85.CPZUS
PZ.GA.88.GAB1
ON.CM.99.L1
ON.NG.x.NG1

SN.CM.

OOOOOOOOOOO(‘..um.n..m.n.m-um-u.-w—mm.—uo

Q0
1%}

DEN.CD.x.CDI

M?C,USAX.239

H2U FR.96.12034

AC.US.x. EMBL_3
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SYK. KE X. SYK173
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Gag-Pol -1 ribosomal slip site
Gag p7 nucleocapsid end’ Gag pl start

GAGAGACGGGCTAATTE#TTTAGEGAAGA¥CTGGCCTTg
e #F R E D L A F E c K A -

CAAG A-GGGCC.
- CCCCG-CAAGAG .

CC-CC-AG-CCC
-C-AG-CCC

¢l G-lAA [

-C-G-GAA

Gag Pol 1 ribosomal slip site
ol start
Gag p8 Nucleocapsid end\rGag’pl Spacer start

-AC- C .
-C-AATG--C--TGTT---GCCA-A--CC-A.
-GCTIT--AT- -TATGT-A-G-A- - - -C..

.. .CCACCCGGCTC

GGACAGGGACCCACA- -

GGACAGGGACCCACT— -
GGACCTCCCAC- --

CAAGCC .CA C C.. 20:

A-C- GA---TCCCCTCAACAT C-ACAGAGGA 2
.ACCAAG-AATTT-G-G-AAT 2
.. .GAG- AATTT CCCGCCG 23
. .GAG-AACTT-C-C

-GC-AA.

Gag pl end‘fGag po start
AGGGAATTTTCTTC 2137
G N F L

O o

. G 23
C...AAG-AATTT- CCCGCAG 2299

CC. .. CAG-AATTT-CCCGCCG 18
GCAATTT---AGA. . 227

CA T-GG
G-TC--GGGA-CGA 1571
G-TC-GAGGA-CGA 2076

C CAG 2437

~ATGCCCT - AAACAATTACCCAGT - CAAAAGG 2386

-A-GCCCT-CAACAATTATCCAGT ... 1316
ATG-A--TTC. C

C- GTA—--AG--TAG T-TGC-C-G--CC-A

T -C
CIAAA-SC-TT--T S AAC:-------T-GCA-GG-CC---
AAG--C-TT--C “GGAACG- - - - - -AT-GCA-GGC-G

AACCAA
-GGCAACCCAAGAGAAATCAAGGCCCTCCA TTGC--
-GACAACCAAGAAAAGGACAAGGCAACCCTgC‘ECC --

348
54

A--C:---C-T
CAATT--CC---A- 241
S-CC--Co-C-CAG 2235

C-G
AG----- A----- EEEEEEE GCA-C-A--GGGGTGGA. . ... ... . ... --TACAGACAGCCATCTTCCCC C. ]964
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EN.CD.x.CDI
MAC.US .x.239
Pol

Gag
H2A.GW.x.ALI

B.CL.x. EHO
H2G.C1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3

M.US.x.H9
M.US .x.PGM53
M.US x.SIVsmH635F_L3
M.SL.92.SL.92B
TM.US.x.STM
NE.US.x.MNE027
RL.x.x.FAO

121221

.GA x.M1
OLC.CL.97.97CI12
GRV.ET.x.GRI_677
x ER.KE.x.TYOI_patent
\4
V]

KE.x.9063

WRC.CL97.97CI14
WRC CI 98.98C104
WR 5211'3[ 05GM_X02

AGAGCAGACC. . ... .AGAGCCAACAGCCCCACCAGAAGAGAGCTTCAGGTCTGGGGTAGAGACAAC. . .
Q S R _P E P A P P E S_F GV E T T

TCA : .
GAGTCT AGACCAGAGCCARC . LCeco ¢ ACCAGA:
-2 -AGCT-COG-T-TG. - AGGAGATA-C-.. . .

-- G GAT
TC- C TCTGTGCAGCCCAGCG CC-GA-T-TG----C.
TTCCAGT-A-CTCCTTGC G-G
TA-CTTTC-TGCTGCC-ACAG-CC-G
TA-CTTCC-TGCTGCC-TCAG-CC-G

TCAA-CT!

GGTCAA-CTCTCCCC-C-
CCGG G-AC-TCTCCCC.
-TAG---AC-TCTCCCC-

CAGRCLIAC TG-TCC
CTTC-TTGA-TCCCTCT - CT - L 6GGATGGAGAGCA- ALCC
Ry T e i TA st

L M’P’T’AfP’P

TA-C-C- TT--G- AG G-TTA-CACCA-CAG-ATCCCCT
T--C-C -GGCT - -TACCA-CAG-ACCTCC.
T-GC-CA A .
--C-C
TCCAGGC . .
--C- T---T:AG-GTCT--CTCCATCAG-ACCACC.
T-GC-CA T---G-AG-G-CT--C-CCA-CAG-CCC....
T-GCTCA -TG-AT-AG-GGCT--CGCCA-CTG--CCCCC.
T-GC-CA .GATG--T-AG-GGCT - -CACCA-CTG- -CCYCC.
T-GC-CA .GATG--T-AG-GGCT--CGCCA-CTG--CCCCC.
T-GC-CA .GATG--T-AG- GGCT--CACC -CTG- -CCCCC.
T-CAG-C.ovvvii e -A--TC-TT--CACCGTCAG-ACCCCC.
T-GC-CA ATA--T-AG-GGCT--CGCCA-CTG-CCCTCC.

ATG-AT-AG-GGCT--CACCA-CTG--CCCCC.

GATGA

.GCTGACCCCATCAGCTCCTCCATTGCCAGGATACCTCCAGGAGGATCCGGCCG

9
GAGAGAGGAAGGATGGAATCCCCAGTACGATCCAGCAGAAGAGATGCTCAGGAAATAC 660
................................... CTAAAGAATTAT 1645
CCAGCAGCAACCACAGTACCCACAAAATTTTCAAGAGGGGGGA 2035

AGAGGAC(C;CAGCT(SETGgAT 2456

E D
AGCAGAGTCAGCAGCGGATTTGLTGGAGTAGTATATGLAGTAGGGGAGARAGTARAGAGAGTAGAGAGAG 2544
GGCAGATCCAGCAGCGGAACTGTTGGAGAGATATATGCAGCAAGGGAGAAAGCAGAGGGAGCAGAGGGAG 2551
GAzégcggEAGTAGAGG#CCEAEE#GAGAAG CATGCAGCAAGGGAAAAGGCAGAGAGAGCAGAGAGAG 1996
ACCCAGCATTCGGCATGACACCTCAGGGTGCGATTCCATCTGCACCCCCTGCAGATCCAGCAGAGGAG 2522

TCCAGCAGTGGAG 2527
CAGCAGTAGAC 1878

TCCAGCAGAACCAGCAGTGGATCTGCTGACCCCGACAGCCCCTCCAS&%GACCCAGCAGTGGAT 2033

AGAGGACCCAGCTGTGGAT 936
AGAGGATGCTC 1730
GG'I'I'GGAAGACCCGGCAGAAAAGATGCTGTTAGAC 727

GGAAGACCCA ATGCTGTTAGAT 2170
GATGCCAGGGATGGAGGATCCAGCAGAGAAGATGTTATTAGAC 1894

.AATGGAAACAGCTFACGATCCAGCAAAGAAGCTCCTC 2321
CGACCCAGCAAAGAAGCTCCTG 2381
CCCAGCAAAgAAGCTCCTG 2384

. .GCCGGAGGAAAATTGGTATGCAGACAGACCTCCGACCAGAGGACCAGGGCCAGACGATCCAGCAACAGCCCTGTTAAAGCAGTAT 2570

................................... GGCACAAGAGGTGACTCCAACAGCTCCACCATTAGAGGAGAAACCTCTGCAG 1844

ATGCCTTCTGCTCCT T-AG C-AAACA
.-A AT CC-TCTGCTCCTC-AAT-AGG- - - GATC-AAACAT
-A--AT- -éXGCAG- -GTGAATACCTTTGGGC-AGTGGT

V Complete

Genomes

977
.. 971
.AGAGCCTCTCACAGCATCA 1627

AGAGCCTCTCACAGCATCA 2132

. TCTAGAGGATCTGACATTGGGGAACAGAATGACACCACCCCAGTCAAAGGCAGAG 2511
TCAGGAGCTGGAAAAATATTTATTGAAG 2469
..... ACAAGAATTAGAGAAATACCTCCTGAAA 2484
AGCACCAGTGGATCCTACCATGCAAGAACTAGAG 1398
CATGGAGAAAGTGCCTCC ACAAGAGCAGAGAGG 422
ATGGAGA G AGCCCAACACAAGCAGAGAG,
AGTGCTCCAA CAAAAGCAGAG 2506
GAGCCAACAAGCACAAGCGAAGGCACAGAAC 2339
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NE.US.x. MNE027
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Gag end
Gag-Pol TF end Pol protease start Gag p6 end
................................... AA%TCECC}ETCAGAQGCAGG@. GCCGATAGACAAGGA. e .ACTGTATCCTTTAACTTgCCTCAGGTgACTCTTTGgCAACGACCCCT(S:GTgACAATAAAGATAGGGGGGCAACTAAAGGAAGCTCTATTA 2324
) NS P S'E AG G P TLw PL VT IKTIG.G

T V'S F N 'F_
A-AT

Acao- GC----G-T--
“G-TCTC -~ CA-
GA-

CT
............ AAAGAGA - - -G - G- - - - GAG- GA- -AG- -A- - - - -
.GACAGG- -AGAGT-AGA- -GG-G- - - -GAGTA-A-C---A- -GAG

........

-G-
................ GGAGGAGAAGAAAGTC- - -G- - - - GGT-AG- GAG- -G-GCA-GCCGCC. . . --C
.GGCTCAGGAGCAGGAGAC-G-A-AGA-A-CAGT-GT-CCAACTG-CCC-CCACT- - -GATGACGA- -A-AGGCGGGTTC-
AACCACCCAG-AA- AGGAGG-C-G-E-Q--GGACAA C G CA GCTGTA. . .CCC---C

GGGACTGCGGAGCCAGTCAATCTCAACCAAGAGATTGG Tf EEEIN T
TTCTCACCTCCAGTGGGACCACCAGAGACC CCG ACGAGGAA-G- - -T- -ATC-C- - -T-AGCA- -C
CTCAATCTCTCGAC-C- AGTAGGGG ACCC-- -QGEAQ GGACAgA GG- - - -G GCA GGAAEQC- -TC-A¥C-C-

GG - GA A
-GTCCCAA-GAT-GAGC-AGCGACAGGAA-AG--T--ATC-
A--GCCA--C-AG----G-A-AGACAG-AA-AC--TC-ATC-
CC-AACC--CCA--C-CCACCGGACAGGAA-A---T--ATC-

A-CAA-GA--A--TGGG-AGAGCCTACGA-G--G-G--GT-C- T
A--GAGCAA- - AGAGAG - - - GAGCATAT-A-G-AG-C-----C- -AT--G
AACAGACAATCTTGTCAGGAAGACAAGAGGCAGAAC-AG-AGT-. ... ... CC-TCA-GA-GAC--GG- -ACAACGAGGGA-AG--T- -ATC- -- -GT G A---T
Gag end
Pol Protease start Gag p6 en@
CTGCTAAAGAACTACATGCAGTTGGGCAAGCAGCAG GAGAAAAG» == -GAG AAGCAGAGA- -AGCCTT- CA GGAGGTGACAG GGA- - -GCTGCA ----- AT--T---=---- AGGA- - - -AG A ----- TGCTC T- -T-AA--A--G- CTGTA- - -TAT- -C- G 2626
6757 60777 770777 QGG GiiiAPQFSLiwii ' V__V_  H I E G _Q _P_V_ E _
K N O G K- Q 0 K- D R E S C FI TN S L_F G G
AGGCCATACAAAGAGGTGACGGAGGACTTACTGCA(CTCG AL ----AT--T- A--A- GCCT-C--T-A---C--G-C-GT-----T-T--C-- 270.
AGACCATACAAAGAGGTGACGGAGGACTTGCTGCACCTCGA . -GCGT C- C A
AGGCCATACAAAG GACAGAGGACTTCCTGCAGCTCGA A

G A.
ATGCTAAAGAACTACATGCAACTAGGGAAGAAGCAG-AGGA.
CTACTGAAGAATTACATGCARCTGGGGAGGAAGCA - -AGGA.
CTGCTAAAGAGCTACATGCAACAGGGCAAGAAACA - -AGGA.
C¥GCTAAAGAACTACATGCQGTTGGGCAAGCAGCAG-GAGA.

A-CAGAGA--G-CC-T-CA-GGAGGTGACAG-
C-GAGAAAC-A-CC-T-CA-GGAGGTGACAG-RGAH- -GCTGCA-
-A-CAGAGA- -G-CCAT - CA-GGAGGTGAC-G- GGA---GCTGCA-

“A-CAGAGA- -G- CCTT- CA- GGAGGT
A-CAGAGA- -G-CCTT-CA-GGAG

CT. GA .
CTACTGAAGAATTACATGAAGATGGGCAGAAAGCAG-GGGA.
GTCAA. . .GGAGTATCTAGAGAAAGCACAGAGGGA - - AGA- .
CTGCTGAGAAGTTACATGCAGCTGGGCAAGAAGCAG GAGA.
CTGCTAAAAAAC GGCAAACAGCAG-GAGA. . . ..
CAAAAGTACATGGAGCAGGGAGCTCAGCAGAAGAG CAA AGAG
TATATGAAGAAA GAG- .
TACATGAAGAAAGGGCAACAGCAGAAAGCGGAAAGC A
TATATGAGAAAGGGGCAAC AGGGCAGCAAAGGAGA |
........... ACAGATTTTGGAGAAGGGAACAAG. L
CAGCAGTATGCAGAGAAGGGACAGCGCCTGAGAGAGGAGAG.

-~ AAA-AGAGAGATG-
A--ACA A-A-GGA-AC- -A-GGAGAA- GAAGTGGAGGATGT

TCCA---GC-ATG- -TCCGGATTGGACCG-GGGA-ATT -
AGAACA-»ACC ACA- -TCCAGACTGGGC-G-AGGA-ATT -
A-CCCC--AGCGA- - - -TCCAGATTGGAACG-GGGA-ATT -
A-ACCA- -AGC--TG--TCCCGATTGGACAG-GGGA-ATT -
--TCAATT--G-A-GC- -A-GGAGAAGGAACTGGAGGACTA
A-CCACT--CC-C- AC——AGCCCCTACGA G GGVV—AC GC—

“AA---GA-GG- - - -

TGGCAGGAGGGGACTACCACATGGACCCCTCCGACC AGGA. .
TGGCAGGAGGGGACTACCACGTGGACCCCACCAGCC-AGAA. . .
AGAGCTCTGGAGACCTACAGACTGTTAGGACAGGGCCTCAG. . AG GG -----
GGAGCACAATTGAGGGAACAACAGGAACACAAGAA .
GGAGCTCAATTGAAGGAGCAGGCACAGGCAAA. . . ...
CAATATCTTCTGAG GGAGCTCAGATG AGAGGGA .
GCAATAGAGACATACAGGAACCTAGGACAACAACTG-GGAA. .
GCCTTAGAAACATACAGGAACCTCGGACAACAGCTG GGAG. . ...
AGAGCACTGGAG! TTAGGACAACAGCTGAAAAG. . C -
TCTCCCTCGAAGAAACCCCCCACCAACAGGGAAGTGCTCT G—r.. —————
TCTCCAAAGACAGTCAAGGACCTCTTGGTCCCTGGG-AA--TT-
............................. GAAGATG - GCAAAGA .

C
——AG A— --AA- GA AGA G- G TG—V—AAV—TG C--GGT-C--ATGT--G-- 2500
--AA»GA-GGA-» G- - -AA- - - ACCAAGG A/éc ATgT gC G %(l)gg
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Vv
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COL. CM x.CGU1

GAA- -A

CAAGA-A-A.

------ T-TA-TG--AC--G- - -AGAG- -A
IV T G IE

o
o =
L >

----- CT--A- C--G
--CT--A--G---C--GCG- AGAG-»A

AT

GG- - AGA
Z2€--CT--A--G-G-CG-G6- -AGAGC-A.
T-TA-TG---C--G- - -AGAG- -A.
<-A-TC---G-T--GAA--A.

-

GG-AA
.AATTTGGGAA- - -AGG-

V Complete

Genomes

226G--C--A-A--TG
-AGG-AC- -AGA- - TG
A-G-A- - - Al

A------G-AGTA---A-A TA-G-....
-TA--G-GGTA---A-A-G-ATACAG.
TG--AA----A--G-A-TG--CA-A-C-AT--G-.
--CA-AA-TG--GAA- --G-T-TA--CA-A-GGAT--A-....
---A-AG-TG--AAA---A--G-A-TA--CA-AGT-AT--AG. ...
CCIITAAG-TG--AAA---A--G---TA--CA-GGT-AT--AG. . ..
-A---A-AG-TG- GAﬁA---A--G-_i_-TA--CA GGT-AT--AG. ...

T
-A--CA-AA-TG--GAA- G ceen
A---TT-A- TTGTGAA--TA G-—AGCA—-GA A-TTA--CAT....

T- -AGA-AG
AAG—fC——T GGAG ATA-A- TCATC cC.
A-ATA-A-TTTTG-G-.
“AG- A TG--GAAG--

AGAA ATA-A-TTTTG-G-

TG--GAAG--C--T-GGAA-ACA-G-T-TTA-G-

-AG- G T-GGGAAG- -AG-T-GGAA- ACA A- TTTTG G-
A -AG Gﬁ-T»-ﬁgA

TA -TA
AGCA--GA G-CCA-AG- -
-T- AGCA—--A A-C-
G-TG-CT-T AGCA- - -A-A-CT.
AGAA-T--TAGAT - CACTG- TGT AA--CC C--GA A 2664
C CAGAT-TC- - - -AGAAA- - -CAG-T- GG G ATAAAGGAAGTAGA 2322
AGAG-T-A-A-TC--A-G--GG-A---A-AG--TAC-G- 2243
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Pol Protease end Pol p66 and p51 RT start
GgTACAGTAT'{AGTAGgACETACACCTGTCAACATAATTGgAAGAAATCTGTTGACTCSGATTGgTTgCACTTTAAﬁTTTI'CCCATTAgCCCTATTGAGA‘(lﬁ_TGEA .........
B 7=

)'>a

>O>r>>>>>>>

C----CA-G TAC
TGT--A-G-A-AT----AAT---C- G- - CA-GATACAGGAAAAA - - A~ - AC- CA-
-TGC- -AT-AA-AT-G-AAATA- -AC- - - -CA-GGTA- - GGCAGGACAGC-ATTGAA- .
CTGC--AT-AA-AT-G-»-ATT--C»-G-»CA-GGTAGGAG---AAC-G--AC--ACG.

----A--A--TAAAGCA--A--AA--

CCT-G--C
T A-AGCT-A--CATG---C
CA- T-»AGT A--C-A-»CATGT--C-

A= HOAOOO——

A-GGGGCA
-CAGCA- -AGC- -AA- - -GTAA-GGGTCAACTGT-AGAAC-A-T-CCC. ..
-CTT-A--AGCA- GA{:”—TAA gGGAEﬁGCTAAA GAGA-A-TACCC.

. -CAGACA-TA- GAC-
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G -C---A--T- C--CAG-G- -G--AGAG- - -ATA- - -G-AC-CACC---A--T--C-TCCA- ATCA -GAT)
CAG-A--TC- CAAGGTAC GTTT-»GAAA--T -------------- CC--ACTCC- ATATGG G-AGAT-TG--CAG---GAA-T--TT-TCC-ATGG-C- AA--»-AGCCGAAACCGTTAAGGGAATGGATTAA 4886
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T...GC---T---A
T-CTCACAGAACA- -A-TA-AC----CT--
GCTTA-»»-C AGC cT- TTCGCAA GCA-GA-TA-GC-T--TT--
AA--C-A TACACAAA

A--A--T

-T...--ACCCTTTGTC.

AA. . .-TGCCATTTGT-.

. .A-ACCATTTGTA.

..AG ACT T A-G A .A--CCATTTGT-.
©GGC-AC----T--T-C--CCT-TCAGGGA-A. . . - -AGCCTTTACA .

..GGCTAC--- --T-----C-T-TCAGG-AAA. . .A-ACCATTTGT-.
---C--TTG AG---»AG---T CACCCAGAACA--A--A A-A-- T-G

A-GCACT-----TT----C- TCTCAGGGAAA -- -CCATTTACA.
A-GTACC- -C--C-TATCAGGGAA ACCATTC-CA -C-TC- -T--CC--GTG-AG----AG---T- CACTCAAAATC GA-TA-G--A--CT-G 4964
GCAGTGGCAT CCTT GTAAAGTATC-T--GT- - - A- GGAAAGAAG- AAGCTAAAGATT GGA--AGTACCC- - -TTTA-A-T-CCTTGGGGGTGGT-GTCT .. .C C CT-G 472

"ACA. . ATGGCAC-CTTTGGTAAA-TATC-T- - GT - C- AAGGAAAGAA - - CAGC - AAAGA- T - GGA- -A-GTGCCT - - CTTTA-A-T- CCATGGGGATGGT - GTCG. - . CA- T-
...................... GATTGGGGAAACCAAATTAGAACATTGGAT - -GC-C- - - GAA-TCTATAATATACA- AACAAAT - A-TT - AAAG- -AC-GT-A- -ATACC- - - -TTTAGAATC - CATGGG-ATGGTAT-CC. . . ~TGA- -A--A---==--------G 5134
....................................................... CCTCA--AA-T-T-TGA-ATATA-AAC-AA- -ATCT-CAA-A--TT--C-A-GTGCCC---TTTA-G-TCG-ATGGGCATGGT-G-CC. . .T-CAGCAG- - - -AT-T-------- 5522
. Q K V F
o CCT G- CAAGT C- TAA GTACAGAACAAA- -ATCT- -AA’ G

GGA
.CCT- A CAAGT T TAA ATACAGAACAGG--ATCT--AG A

1CCT-6-C - AGAACAAA- -ACCT -

G- -GATTT CT-G
T-CAGTAG---GATTT-T--CT-G 5169
.CCTCA--A TCT-C GTGCCC- -TA-G-TCG- T-CAGCAG----AT-T-------- 0
- GAGGTACATGGTAGAAAGGTGG-AC- CCCTGT - CAA- TATC- TA-G----A-GGA-AA AGTA'I'I'T--AA--AT GCAT A- GCACCT-»CTT C-ATGCTCA. . .GG-T( .CA-AGTC-GTGGAC- -

- ACAGGACGTCAAGTTGAGAGATTGG-AT - CA-T-GTAAA-TATC-TA-GT - - -AAGGA - AGAA- CATTT - - AA-ATT-GCAA- -A--CCCC- - -TTTC-ATGCTCA. - . GGATGGT-G-C- . . . CAC- - TC- -AAGA-G-
ACATGCAGTAGAAAGATGG AT-CACTGGTAAA-TACC-CA- AT-»-AAGGA AAAA CATTTG-AC-AAT-GGAT- -AA-GGC- - - -TTTC-ATGCTCA. . . GGATGGT CAC---C--A
.............. ATGG-AT-CATT-GTCAA-TACC-CA -A-G-A-AAAA-CACTT--A--A-T-GGAAC-A-TCCAC--CTTTC-ATGCTCA. . .GGATGG CG...
GCTAAATAATGGGCAGGT GA-CATGTG-AA--CA- GGCTA GTTAGCC»-CAAA TTT--GG-TACCATT-GATA-GGC-A-ATTG-T--A- GT-CCCAAGGG ATGGT G- C- CA GG»A--A-T -T--T---G-- 5076
AC--TTGCCTT-GGAA-ACAGACAT - - -TGGC-G- TTT C 5
»A A-»TTI'G AAT-GAAC-A----- TG---T--C-AA T-CA
T--AAT-GCAA-ACATG-TG--CT--C-AATT-AT
TCTG AAT-GGAA-ACA-A-TG---T-TC-AATC-CT
A-A---TTAGACT -GAAA-A-CGA-TG--CT--C-AATT-C

-CT--C-A AC
“T-C---ATGCATGTGTCCAA-CA-TGT-T-CATT-GC- - -A-ACCCCT- - -ACTA-AAT --»ATGGA--TGGTACTCC TA-CA TGGGT - - C--G 56018
TCAGAGAATAGAAAAGTGGCACTGGTTAGTAAG -G-CA--TGGCA- GG CC CTGCAA- - -ATG-G-AAGG-T-TTGGTGGCT - TATCCTCA--T--TGGC-T-TA-- - - - T-GTA-AC-TGC--T-A- GTAGTGATTA--ATA ATAGGGAC 4928
TAGATAGGTGG- -C-GTGC-A- -AA--G-G-AA-ATACA-GACCAA- -AATT - -A- -CT-T-CAA-GGATACAC- - -TTTG-ATT- - -GAACTCATATTAT-C-. . .CAAA--A--A--GTAT----CA-C 5029
. ATTAGATAAGTGG-- -GTGCCA- -AA- -G-GGAA-GTATA- GACCAA--AATT CAAGCAAT - AA- -GGATACAC- - -T-TG-ATT - - -AAGGGCATTCTAC-CT. . .CAGA--A--A--GT-T
GTATC-CATGT-C-AAACCAAG. . .TACTT-CAA-A-TT-ATA- GGGTCCAT-»-TT C ATT--»AATGGCCT TTTC CG. . .CAGG-CA- -TGGAT -C
. GT-TC-CATA- - - -AAACCAAG. . . TACTT-CAA-A-TTGATT-G --A- TAT-C-...CAAG--A-GTGGATAC-
GACAGTATAAGATAGTTAGAATAGTATGGCTTATAGATAGAATTGCTGT -GA- - - 1 TT- - - ATTT-AGAAGA -GATT- GGTA C ATGTATGGAACAGG ACTG ATGGG GTGGTAC C-
TARAGGTAA- TTCA- - -G-T-GACCTATT - TATAGCA- ATCTAA- -AA- - CAGGGCAGGCAAAT - TTC-A-GGG- - TC-TGGC - - - C - GCAG-AG-ATGCTTT-CT. |
TAAAGGAAGGTTTAAA-G-T-GGC-TATTGGATAGC - CATCTAA-GCA-AAT - - -AAGGCAA-T-TT--A-GGG- -AC- TGGC*—ACTCAGG AG ATGCTTT-CT. .
AATCTCAAAAGGAAG-TTTA-A-G-T-GAGCTATTGGATAGCAGA-CTAA-ACA--AA- - -CAAGCAA- - -TCC-G-T-G-CTCATGGC- - -T-CATG-AG-ATGTTTC-CT. .
GAGCTT-GT-GA----TT-C---AT-TCA-AAGG-ATC--TCAGA-A-T- - -AA-GATT-GGTTAG- - TACATGG- ACAGGA T-G- ATGGG GTTTTAT-CT..
.GAGCCT-GT-GA- - -GTTCC- - -AT-TCAGGAGAGCAC - - AAAGAGACTC - - AA-GATT - GGTAAGC - TACATGGAACAGGG-T-G- -TGGG-ATTTTAT-CT. . . TA-AATA-TA--GTG- -A--TT-- 4491
ATCCTT--T GAA--GTT----- AC-T-GT- AGGT AA-CACAGAG-CA- - - -AA-ATT-GGTAGGC - TACATGGAACAGG- -T-G-TTGGG-ATTCTAT - CC...TA-CATA--T--GTG-- --T--- 5575
-TTGCA-C-T-TAA--AA--C---TA-GTAT CA-A-A-ACAT--CT AAT AA .
. --TGCA-C-T-TA- - -AAGGT

ACTTACAAGATCAGGAATAA.
GTCAGATATTGGATGAGACA.

GTCAAATATTGGATGACTAA.
GTTAGATATTGGATGAATAA.
GTGAGGTACTGGATGAGGAC.

G-GCAG-TACAT - - - - - - - A-- 5447
~TGAGCAG-TATGTA- -A--C--C 5439
-TGAGTAG-TATG-G- -A--C--- 4942
T -ACTAG-T-C.T--- - -CT-- 3419

==
O
2
3
(2]
(2]
S
>>
(a]
)

A-CCA T CT.. TGGG-A--A---G 069
-A-GCAG- TTCCAG»-TGCCAATAT AT- »-TAG--A AACAG GTC CC GAATGGTGG C GA-...G--AA-AT--AGTTTTA-TT-GGG 4977
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.GAT ---A A -G-G- CC
-ACCTA/?_?_AATCA--CA GAA-G- GAGT--TGGGCAACA

-ATACTAGGC-G-TAG--GA--A-.
ACACAAAACACCTTAG --CA-G-GAG
ACﬁATAAAGA

-G-G. AC--TTT-T-
TC-C-CAARAGGRGGA - CA»-GGGCAACATACATRGAGATCACG TCCTT- - -G-CAY

ATAGA-GGA-GCCC
AGAGAGGAA AC-A-
ATAACA

CAGA
G

AAAAGTCATCT-GA-ATACA- - CATATTGG - ACCT-AC-CC

GGA-GTACAA- -ATATTGG-ATTTGAC-C!

AA-G

T
CATTGGGA-TT-CA-ATCA- -T-CTATTGG-ATCT- - C-CC
G GCATTGGGA- -TGCAGATAA- -T-CTATTGG-ATTT--CTCC

AAAAGGATGGCTCTCCTCTCATGCA
-- GAAAGTCATCTGGAGA;/CKCA- -CATACTGG-ACCT-AC-CC- - -AAAAGGATGGCTCTCCTCCTATTCA

T C
C AA- -GTATTGGCATTTGAC-CC- - -AA-AGGGTG
GATGA- - CTCATTTGGA - GTACAA- -ATATTGG- ATTTGAC- CC - - - GRAAGGGTGGCTCAGTACTTATGCA
GATGAATCTCATTTGGA-GTACAA- -ATATTGG-ATTTG-C-CC- - -AAAAGGATGGCTCAGTACTTATGCA

~G-GA- -T-CAGATAGACT - CTATTGGCATTT -AC- CC- - -AA-AGGCTGGCTCTCTACTTACGCC
G--AGT-G-GA--TCCATGTGGATATCTATTGGCATTT - -CTCC-A-ACAAGGATGGCTCTCAACTTATGCA
CA-CAT-G--GT-T- CATGTAGATCTATATTGGCATCTGAC CC- - -AAA-GGATGGCTATCAACATATGCT .
GT-GTAGATT - -TACT GGCACCT ACGCC--»ACA GGATGGCTC cee

G ACCC! GAA GGATGGTTAGAAACC GCA........
GGTAGGATGCTT,
GAAAGGATGGCTACCCACTATGGCA
AAAAGGGTGGATGCCCTCTATGGCG

fCATGGATATACGTCCGATTGGGAC
AAAAGGGTTGATTAACCAGTGGGGA
AAA-GGATGGATGGACACCATGGGATTT. . . ..
AAA-GGATG
AATAGGATGGATAGATACTTTGGGATTC. .
ACA-G--CTTT-GT-GTAA-AAT-TATGC-CATCTG-C-GC- - GGA-AGGATGGATTTCACAGTGGGCA
ACA-G--CCTT-GT-GTGA-AT-CTATGCACACTTG-C-GC- -GAA- AGGAngATETCTCAGTGggCA

T
GA T-G- -CT- T-TGGATCAC-TTCTAT- -C-ATTTG-CCCC- - -AA-AGGATGGTTA

. .GATGCTAGATTGGTAATAACAACATATTGGGGTCTGCATACAGGAGAAAGAGACTGGCAT . . .
D ARLV ITTYWSGLHTGERTDWH

3
G- CTTAACAAACGTGGGACCTAGTGCACTCTCACCAACAGTGTACAACAAACAGGCCTACACAATAGAATGGGTTTATTGGATGCAAAAGGTGGAACGG ..... 50
G-A TACCAATGTAGGGCCCGCGTCACTATCTCCATCAGTCAAATGGAAGCAAGCATACATCATAGA ATGGGTATATTGGAGGCAGCCCAGGGTGCCACAGCA;
-ATACTAGGA-G-TAG-GGAA-A- .. .GT-GA-GCAACATA-A-AG-G-T-ACTATCCT-TGGGACACAACCAGTCATGGACCAGCTAGCTTATCCCGGTCCACCTATTACCAACAAGCAGTCATAATAGAAT GGG CAAC 50
.GT-GA-GCCACATA-A-TG-G-T-ACCATCCT - TGGGACACAACTAGTCATGGACCAGCCAGTCTATCCCGATCCACCTACTACCAACAGGCAGTCACAATAGAGTGG .
ACACAAAATACCCGGGA - - CA-GTGC - GT-GA-AG-ACTTACA-AG- ACTGAC--TCCTGTGGGATGTGACCAATGTGGGACCAGCAAGTTGCTCTAAAAGCACATGGTGGAAGCAATCCTTTATCCTAGAGTGGGTATATCTA.
G T-AC--TCCT- TGGGATGTGACTAATGTAGGACCAGCAAGCCTATCCAAAAGTACCTATTGGAAGCAGTCATACATCCTGGAATGGGTATACATG.
T-ACCAT-TTGTTAGATGTCACAAACGTAGGGCCAGCCAG .
AC-ATTCT - TGGGA TAACCAATGTAGGGCCTGCCAGCCTCTCAAAGTCTACTTACTGGCAGCAGTCATATATATTGGAGTGGGTTTATGTT.

GTTAGGAA

C A
GCCCAGTACTTATGCA

GATGGTTC - »AG T- TCATCACC TCT- -TGG-ACTTGACCCC- - -AAAAGGGTGGCTGTCTCAATACGCC. . ... ...
-A-CAl -TC T ATCACCATC- --TGG-ACTT-ACCCC- - -AAAAGGATgGTTATCAACWATGCC e

TACACATCAGACTGGGAT

GTTAGACACCATGGGGTTT
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-»TACAGTA A-TAT.
-ACAATA-A-TAT.

AGCA-A-TA-
AATTT-A-ATATA-AGTA
GfA— —GTTATCCTAT A-

ACA- -AATA---TA
.AGCATAGAA-CAGTA- TTAGA
G-ﬁ-CA TA-C-TGG. .

. C
A- A--AATACA TA--TG...-G-GCAGTAGG- . -AT TC--A---G--T-

G-A--AATACA-TATGTT. .

SaWwIouUaN)
919|dwo) Ald

T---T--T-G---GGA Cee-Ten---

A==

G
-ATTT--C-G---AGCAC---T-- CCCT--C---A- - -CGGGA-AAG-
-AG-A----C--CT--6-A--T--CCCT------A----TCAA

-CA A-T-AC AG-A-G- --TG- G-A-»T--CCCA
T- TT GACT--A--GTAT-T---TTTCA GG A--C--AG G-
G- T--A-G-AC AG- --C--A

-A-C-

.AGCCTAGTA--TG T A--- »-A-»-G-»T--»-T--CACTAE-

TTA- -ATG- -ATC-GA
TTTA-TATG- - CTCTOA-
TITTA- ACTGTAA-T-G

~GA---A-TAG---GG 5800
-GA---A-CAG- - -GG 5807
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ACATA. ... ..GTTAGCCCTAGGTGTGAATATCAAGCAGGACATAACAAG. . . . . . ... . . ACACCAAAAAAGATA. . . AAGCCACCTTTGCCTAGTGTTACGAAACTG 5547
H VS P RCETZYQAGHNK LA T P K K I K P P L P SV T K L

-A- -A- T - GAA -G T-A 4993
= A 5546
-I-6- . . . GT---T-A 4939

coh--6o-A 3069
A

-CT G-T C---A T -GAG-G--G-C GA A CG-C
GA-C-CGTTGAC- - -A-AGAA-TT- - -C--CC- TGCCCTAGTGCGATATGG G---CCcccc- C- AGTCAT-CG- - CCATTGGACC-CC- -G. . .. . 5389
-A---CT-C-AC-C-A-AGAA-TT---C--CC-TGCTT GCTTCAAGTATGG AA-TGC-CC-CCGAGCCAT-CT-CACATTGGACC-CC- - ... 3999
..... -A-A-CT--GACGC-T-AG-AGTT-- --CT TGCATATGTCAAACATT

. -A-A-CT--CACGC-T-A-AGGCT
C---CT-CT-CT--ACA-G-CCT

[alal

CC
CT-TGCATACATCAAACAT - - -AATGG- GCA-GCGCCTCCAAGT -
—CT—CGCATATATCé\_/I\_ﬁgAgGG GATGG-GCA-C- CCCTCCAAGT ACCCT——CCC

.. ..GATCA
GGACAGGTC

.............................................................. 5811

T-G-GCA-CAAA.~
-C-A--C----T--T-G--CA-CAAA

“CCG-<A--C--G-TTC----CT---TG-T-G-GCA- CAAA

-CC-AGCT----G-TTC-A--C---AGG-TCG- - CAGGAAGGAAAAA.

-CC-AG-T----G-TTC-A--C---AG--TTG- -CA-GAAGGA AAAG 5874

-TTC-A--CT--CA--T-G- GCA AAAGGAC. 5227

5372

5279

5284

5728

5814

5248

5458

GTT 5279

GCA- - -CCAC- - -AAGTACCTTAAGC || 5085

-CA- - -C-ATC-CAGAGGTAGAAAGC. . 5082

GCT-AGT-AT-C-GCCTACTGTAACA. . 5519

-AG---C- AC--CAAGTTTTGCAGAA.. 5446

AG 5359

AT C A 5682

GCTC- - -CATCA-A. 5745

TCTG- -CCATCAGA. 5745

-CT---CCATCA A 5740

CCTT---CA CC 5243

---T-- 5738

TAGG-T--A 5910

GAG-» CA- C 5226

TAG GC-G 5327

5321

5015

5517

5908

5826

5841

4758

c 4774

~CTGCT-GAG-CA-C--CA-C 4777

ATGT-T--CC-G...-CTTT------ GGTTGT--TCTC---T-G--G- TTA CTGCT GAG-CA-C--CA-C. 5858
T-G-CAT-ACAC- - CTGGACC - C- CATACTG-CC- -CCC--A--T--G--T--A---T--CA--TG-ACC- -AAAG 5700
T-G-CTT-GCA C-»CTGGA--TTCCATAA G-AC- -CTT--AT-G----- Tew--- TT--CA-AAG-ATT - -AGCA 5357
.CCCT-GAA-CCT----- T-TC--G-T------ CCT .- -GTTGAAGT-G- - -G-AC-ATGT- -TCTG--CC- - -G-GAGAAA. 5280
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SaWwIouUaN)
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ACAGAGGATAG, .
T E D R

IR R A R R A A S R R I

5384
AGGCCCCCACTGGGGCTGGAGATGTAGAGTTTGCCCCCTGGCTTCACAGAATGCTAACAGAAGTCAACTTAGAAGCC. . . AGGTTGCACTTTCATCCAGAGTTCATTTTCCGTCTGTGGCGTACTTG 5185
GAGGTCCCCACTGGGGCTGGAGAAGCAGAGTTCCAGCCTTGGCTACGGGACATGCTAGAAAAGGTCAACTTGGAAGCC . « - AGGTTACACTTTCATCCAGAGTTCATTTTCCGTCTGTGGCGCACTTG gigg

erx start
. .AT-TCAGAT.
M S

CCTGGAAACAGTGGAGAAGAGACAATAGGAGAGGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCGGTAAACCACCTACCAAGGGAGCTAATTTTCCAGGTTTGGCAAAGGTC 5966
G I.G A F E WL NI RTV EETINAREAVNHTLUPRTETILTIF V. W Q R S
T W K Q W R RD N R R G R A Q S R°G K "0 G K P T K
CKGGFAKCAGTGGCGAFGAGACTATCGGFGKGGCCTTCGAGTGGCTKGACAGGACAGTKGAGGCCTTKAFCAGFGKGGCGGTGAKTCKCCTGCCCCGGGAGCTCATTTTCCAGGTGTGGCKAAGGTC 6045
CAGGAAACAGTGGAGAAGAGACCATTGGAGAGGCCTTCGAGTGGCTAGAGAGGACCATAGAAGCCTTAAACAGGGAGGCAGTGAACCATCTGCCCCGAGAGCTCATTTTCCAGGTGTGGCAAAGGTC 6052
CAGGAAACAGTGGCGAAGAAACTATCGGAGAGGCCTTCGAGTGGCTAGACAGGACGGTAGAAGCCATAAACAGAGAGGCAGTGAACCACCTGCCCCGAGAGCTTA 1T CCAGGTGTGGCAAAGG C 5497
GGAAACAGCGA TGCCCCGAGAACTTATTTTCCAGGTCTGGCAGAGGTC 6028
CAGGAAACAGCGGCGAAGAAACAGTAGGAGAGGCATTCGAATGGCTAGAGACAACATTAGAACATCTCAACAGAGTAGCAGTCAATCACTTGEEEQgggﬁéE;;ﬁ ¥¥ CCQGS¥CTGGCAGAAG C gng
CCAGGAAATTCAGAAGAAGAAACTGTAGGAGAGGCTTTCAGTTGGCTAGAAAGAACTGTGAGAGATATCAACAGGGCAGCAGTGCAACATCTTCCCAGGGAACTT. ATTTTCCAGGTCTGGCAAAGGTC 5527
CCTGGAAACAGTGGAGAAGAGACAATAGGAGAGGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCGGTAAACCACCTACCAAGGGAGCTGATTTTCCAGGTTTGGCAAAGGTC 5434
CCTGGAAACAGTGGAGAAGAAACRRTAGGCGAGGCYTTCGACTGGCTACACAGAACASTAGAAGAAATAAACAGGGCAGCAGTGAATCATTTGCCRAGGGAGCTAATTTTCCAGGTCTGGCGAAGGKC 5439
CCTGGAAACAGTGGAGAAGAAACAATAGGAGAGGCATTCGAATGGCTAAACAGAACAGTAGAAGAAATAAACAGGGCAGCAGTGAATCACTTGCCGAGGGAGCTAATTTTCCAGGTTTGGCGAAGGTC 5883
CCTGGAAACAGTGGAGAGGAAACAATAGAAGAGGCTTTCGAATGGCTAAACAGAACAGTAGAAGGAATAAACAGGGCAGCAGTAAATCACCTGCCGAGGGAGCTAATTTTCCAGGTTTGGCAAAGGTC 5969
CCAGGAAA CAGTGGAGAAGAAACAATAGGAGAGGCCTTCGAA GGTTACACAATACAGTGGAGGCCCTGAATCAAACAGCAG AC ACACCTACCAAGAGAGTTAATTTTCCAGGTCTGGAGAAGGTG 5403
GAAACAGTGGAGAAGAGGCAA TTCGAGTGGCTACACAGAACGGTAGAG! AAACCGAGAG ACCATCTACCGAGGGAACTGATTTTCCAGGTCTGGCGAAGGTC 5613
AGAT . . CCCAGAGAGAGAATCCCA, CCTGGAAACAGTGGAGAAGAGACAATAGGAGAAGCCTTCGAATGGCTAAACAGAACAGTAGAGGAGATAAACAGAGAGGCAGTAAACCACCTACCAAGGGAGCTGA TTTCCAGGTTTGGCAAAGGTC 5434
- - CAGAAAGACAGTCAGTGGAGAGAGCTCCAGCGGAGCCAATGGGAGE CTCTTAAGAATCAA CACCCAGAGTTCCTCTTCCGTCTTTGGAACACCTG 5243
- -CAGAG AGGGCACCAGAGGCGCCAGAAGGAGCAGGAGAG GTAGGACTGGAGCAATGGCTGGAAACGTCACTGGAGAGAATCAACCGGGAGGCCCGGTTACACTTCCACCCAGAGTTCC T CCGTCT FGGAACACA G 5225
--CAGAA. . .GGGGCCCCAGAGATCCCAGAAGGAGCAGGAGAG . .GTGGATCTAAATACCTGGTTGGAAAGATCTCTGGAGAAAATCAATCAGGAGGCAAGATTACACTTCCACCCAGAGTTCCTTTTCCGTCTCTG GCATG 5662
T--CAGAA. . .AGAGCACCAGAGGCACCACAGGGGGCAGGAGAA. GTGGGACTAGAACAGTGGCTGGAAAGATCATTGGAACAAGTGAACAGAGAGGCTCAATTACACTTCCACCCAGAGTTCCTTTTCCGTCTTTGGAACACCTG g%gg

CCCAGGGAGAGAATCCCA.
P R_.E R I P

S 0 G E P
CCCAGAGAAACAGTACCA.
CCCAGAGAAAGGGTACCG.
CCCAGAGAGACAATACCA.
CCCAGGGAGAGAGTGCCA.
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CM.GAX.GABI
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MAC.US x.239
Vpx

vif
H2A.GW.x.ALI
H2A DE.x.BEN

SYK'KE:X.KE51
COL.CM.x.CGU1

TGTGGAACACTGGCATGATAGGCTTGGAAGAAGCCTTGAGTATGCAGGCTATAGATATCTGCTTCTGATGCAAAAAGCTCTGTTTATTCATTGCCAATCAGGGTGTTCTCAGAGA. ATGGACAGGGACAAGCAAGGGAAGCAGGAGAAAGAATCCAGATTC 5346
TGTGGAACACTGGCATGACGTACATCAGAGAAGTTTAGAATATGCTGCTTATAGGTACTTACTGCTGATGCAAAAGGCTTTGTTTATCCACTGTCAGACAGGGTGTAGTCAGAGA. . CATGGACCCAATCCTAGG. . . GCAGTAGGAGAAAGGATAACCATCC gzég

Vif end
TTGGGAATACTGGCATGATGAACAAGGGATGTCACCAAGCTATGTAAAATACAGATACTTGTGTTTAATACAAAAGGCTTTATTTATGCATTGCAAGAAAGGCTGTAGATGTCTAGGGGAAGGACATGGGGCAGGGGGATGG. AGACCAGGACCTCCTCCTCCTCCCC 6133
 E Q G M S P S Y V K Y R Y L CL I Q K A L F M HCKK G CR CL G E G H G A G G W _R_P_G P P P P P _

E G I E 1\
CTGGAGFTACTGGC]XTGATGAACAAGGAATGTCACAAAGTTACACAAAATATAGATACTTGTGCTTAATGCAGAAAGCTATGTACACACATTTCATGAAAGGGTGCACCTGCCTGGGGGGAGGGCATGGGCCAGGAGGATGG . AGATCAGGACCTCCCCCTCCTCCCC 6212
CTGGAGATATTGGCATGATGAACAAGGGATGTCAGCAAGCTACACAAAGTATA CTAATGCAAAAAGCTATATTTACACATTTCAAGAGAGGG TGGGGGGAGGACA CGGGAAGGATTGGAAGACCAAGGACCTCCCCCTCCTCCCC 6222

2

CTGGAGATACTGGCATGATGAACAAGGAATGTCAATAAGTTACACAAAG ATAGATAT '\G GCC AATGCAGAAAGCTATGTTCATACATTCTAAGAGAGGG GCACTTGCCTGGGGGGAGGACATGGGCCGGGAGGATGG AGATCAGGACCTCCCCCTCCTCCCC 5664
TTGGGCATACTG! CAGGGCATGTCAATTAGCTATACCAAATATAGATACTTGTTGCTAATGCAGAAAGCAATGTTTGTGCACTATACAAAGGGCTGTAGGTGCCTGCAGGAGGGCCATGGGCCAGGGGGATG! GATCAGGACCTCCTCCTCCTCCTC 6195
TTGGGCATATTGGCGTGAGGAACAGGGCATGTCAATTAGTTATACCAAA ATAGGTAT '\G GTC AATGCAAAAAGCAA'\FG TA ACACTTI'GCAAAGGGT GTGGATGTCTGCGGGAAGGCCATGGGCCAGGGGGATG GATCAGGACCTCCTCCTCCTCCTC 6193
CTGGGAATATTG AACAGGGCATGTCAGCTAGTTACACTAAGTATAGATAT GATGCAAAAGGCTATG AAGAAA ACATGCTTGCAGAAGGGCCATGGGCC CTCCTCCTCCTC 5546
CTGGCAATACTGGCGTGATGAACAGGGCATGTCAGAAAGTTATACTAAGTATAGATAT(.TCTGTCTGATACAGAAAGCTTTATTTATGCATTGCAAAAAGGGATGTCAATGCTTGGGGGAAGGCCATGGACCAGGAGGATGG. AGATCAGGGCCTCCTCCTCCTCCCC 5694
TTGGGAATACTGGCATGATGAACAAGGGATGTC . + v v v st e s e sttt s s s st s s et s e s st s s s st s s s s ot st s sttt s s s s o s s s s s s s s s s s s s s ot s s st s s o s s s e s s s o st s s s s o s s s s s s as o s o e asssnssssssnsssssssnnsssss 5467

CTGGGAATACTGGCATGATGAAATGGGGATGTCAGTCAGCTACACTAAATRCAGATACTTGTGCTTGATACAGAAAGCTCTGTTTATGCATTGCAAGAAAGGGTGTAGGTGCTTAGGAGGAGAGCATGGGGCAGGGGGATGG. . . AGACCAGGGCCTCCTCCTCCTCCCC 5606
TTGGGAATACTGGCGTGATGAAATGGGGATGTCAGAGAGCTACACAAAATACAGATACTTGTGCTTAATACAGAAAGCTCTGTTTGTGCATTGCAAGAGAGGGTGTAGGTGCTTAGGAGAAGAGCATGGGGCAGGGGGATGG. . . AGATCAGGGCCTCCTCCTCCTCCCC 6050
CTGGGAATACTGGCATGATGAAATGGGAATGTCAGAAAGCTACACAAAATATAGATACTTGTGCTTGATACAGAAAGCTCTGTTTATGCATTGCAAGAAAGGGTGTAGGTGCTTAGGAGAAGGGCATGGGGCAGGGGGATGG. . . AGAACAGGGCCTCCTCCTCCTCCCC 6136
TTGGGAATACTGGGTAGATGAGCAAGGATACTCACCAAGCTATGCAAAATATAGATATGTACAGTTAATGCAAAAAGCAATGTTTCAGCACT CAGAAAGGGATGC CATGCAGAGGAGA, GGGCATTCACAGGGGGGCTGG...AGAACTGGACCACCACCTCCTCCCC 5570
TTGGGAATACTG! GGATGCCCGGGAG AGATACT GATACAGAAAGCTTTGTTTATGCATAGCAAGAGGGGATGCAGATGCTTGGGGGAAGGACATGGGGCAGGAGGATGG. . . AGACCAGGCCCTCCTCCTCCTCCCC 5780
TTGGGAATACTGGCATGATGAACAAGGGATGTCACCAAGCTATGTAAAG ACAGATACTTbIbI AATACAAAAGGCTTTA TTATGCATTGCAAAAAAGGC GTAGATGTCTAGGGGAAGGACATGGGGCAGGGGGATGG. . . AGACCAGGACCTCCTCCTCCTCCCC 5601
CATGGAGCACTA! GTATAGATACCTACTTTTGTTACAGAAGGC ATGCTCATGTCTGCAGGGAAGGCATCCACCTCCCCTCAGACCAGCAGGAGATAGACTTCCTCCTCCTC 5413
TGTAGAACACTGGCATGATAGACATCAGAGATCTCTTGATTATGCCAAG ATAGATACCTGCTGT GATGCATAAGGCCATG ATACTCACATGCAACAGGGA GCCCATGTAGAAATGGG . CGCCCAAGG GGA
CATAGAACACTGGCATGACAGACATCAGAGAAGCTTAAGCTATGCAAAGTATAGATACCTGCTGTTGATGAATAAAGCAATGTTTACTCACATGCAACAAGAATGTCCTTGTAGAAGTGGG. . . CATCCG.
TGTAGAACACTGGCATGATAGACTTAGAAGAACCTTAAATTATGCCAAATATAGGTATCTTCTGCTGATGCAGAAAGCCATGTTTGTTCATATGCAACAAGGATGCCCATGTAGAAGTGGA . CATTCA
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ypr start Vif engl\

AT‘(’EJGAﬁCAQGCg ........................................................................... CCISGAAGACCAAGGSCCACAGAGSGASCCACACAATGAATGgACACTAGAGCTTTTAGAGGAG 5633

.7IVI7E707A PfEDOGPUREPHNEWTEELLEE
Sooooes GT--GC A-G--T T-G

AG-AT-CCACCCAGTCATCCT. . . . . e . ATGCCTTGG-TCA-C
AG-A--CCACCAAGTCACCCT. . . . . e . -T-CCTTGGATCA-C- G GT-CCCA--AC
AGCTTGCCCCCCAGCCACCCA. . . . . e . G-GCCCTGG- -CTCCAG GT GTCCCAA CAC--TGCGCCA G

TTCCGGGAATG. . | TAA.
TACCGGGGATG. . . TAA. .

gTC(’;AGgAC[AGgATAA. e GAAGAAAGACCT - - - - - - A-TG----A-- GT-G-G---G--C-G--A--A 6228

*

o . G P Q D E WV VEV L EE

CTCCAGGTCTAGTCTA. .. . ACTGAAGCACCAACAGAGTTTCCC--G e GAATG-- GT-A----AG-CC-GAGA- -A 6318
CTCCAGGTCTAGTCTA. . . . - ACTGAAGCACCAACAGA AAC-C-GAG- - -A 6328

CTCCAGGTCTAGTCTA. . . AT CAACCACCAACACACTLTECE - 6276

CCCCAGGCCTGGCCTA A--A--A--GTGGG-A-
CCCCAGGTCTAGCCTA A- -A--A--GTGGG AC-
CTCCAGGTCTAGCATA( A -TGGG
CACCAGGATTGATCTA

CTCCAGGACTAGCAT
CTCCAGGACTAGCATAAA . A-
CTCCAGGAC%éGEATﬁAA

CTCCAGGGATGGCTTAA. . o . . . RO TTT
CTCCAGGGATGGTCTAA. . o . . . . .
CTCCAGGATTGGCCTAA. .

. CCTCTGTGTTACAGATGGAGCAACCA- - C --G---G-G-
CTTCTGTCTTGCAGATGGAACAGCCG- - - - - G--TG-G-
GAA GAGT

[alalalalalalaln

---T -A--T-CC--A------T----- -G---CT-GC---TAC-A-G
C-TTT- ACCTCAAG ACA-TACCCATGACA-GGCT-G--TTG-AGC--GCCA-GC-A--T 5417
................ ---C-TTT-AC-TCAAG-ACAGTACCAATGACA-GGCT-GCACT - -A-C-AGCCA-GC----T 5411
CCACCCAGTCATCCT TGCC-ATAAC-TCAAGG-TC-TACCAA- - -CA-GA-CTCAATT -GA-AGA- -CA-GAGA--A 5105
AGTCATCCT-T-CCGCTGACCTCCAG--TC-TTCCAA- - -CA-GGCCTCA-CT-GA-AG- - - CA-GAGA- -A 5607
------------------------ TTTGCAC CTG 6004
.GGCGCCTT--GGAG-ACCT - C
AGC-CCTA--GGAG-ACCT----CA-C-CC-G
. -AGG-CCCCAA- -GGAG-ACCC-AGGCA-TACC-GA-GAT- -TCTAGG-
-G---TTT--T--T EA--A ------ TGGGC-

AGGTA-CCACCCTCACACCCA.
AGG¥$‘£CCACCCTCACACCCA .

. . CAGCAGCGCAGCCCAGAAAGGCCC-
. CAGCAAAGGAGTCCAGAAAAACCT-
AAGTCCAGA G GACCA
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Q0
1%}

DEN.CD.x.CDI1

MAC.US x.239
V]

T
Te?l exon 1
H

KE.x.
KE.x. AGM155
ER.DE.x.AGM3

SYK.KE.x
COL.CM.x.CGU1

frameshift insert in HXB2

CTTAAGAATGAAGCTGTTAGACATTTTCCTAGGATTTGGCTCCATGGCTTAGGGCAACATATCTATGAAACTTATGGGGAT . .o v i v ACTTGGGCAGGAGTGGAAGCCATAATAAGAATTCTGCAACAACTGCTGTTTATCCAT. . TT‘ll:'CAg 5777

L_ K N _E AV

--G--AG-A------T-A- ﬁ"ﬁ""GA CCTCGC T—--AAC--CAC T--TA-T---------A-T- GAC--—(-;A-—C ........................

LK E E A L

K
JIA-iCG-Go-n---T-A-A-

G-A-G-G-C--GATGC-C-
G--CGAG-C---ATGC- -
A-C-G-G-C-----G-A

- -CTTTGCAATG- - AAAA

AGCC ATGC
A-A- CCCGG--G--CAGA

R _H_F

I R I L L L _F I H##F_

PR I W L H G L G H_I Y E T Y G D T W A G V_E A I
~CA c- T

-G A C
€-C---G--A---T-C
-GT-----GT

C cC T
-C--ACA-CC-ACAT-A--ACA-C-T--AA-TTGGG-A-
C--A-G T--CCAA- C--G T

T---C--
“T---C--
A--G--
CAG- -

--G--C--

CC-- A
C--ACCC---T-A----CAC
A--ACCAATAT A--G»-GG

-ACCA- CCA

A---TTC--T C A A T C
G----A-TT--G----GG-AACG- fGCTGCC— -CT--CCCGGCCTGGAATGCAGACCAGGCATGGGCA---T-T- CCATT ATTAT CT---TGGG-C
A-CT--G-T--GG--AC----TTGCC--CC- - CCCAGGGTGGAACGCAGACCAGGCATGGGCA- - -T-Y-CTATT-ATTAC-CC- -GCGGG-
G---AA-TT--- -TG- -G-GACG- -GCTCCC- -CC-- -CCégATTGGACAGTGGATCAGGCAG AATA- - -T-T-CAAT - -ATTAC GG

Tat exon 1 start

D__P_ LT AL GNHTIJYNR

.--C-T--AG--G---C- GAAGC
GATGAGAT - AGEQCCTCTTTGCT8¥

GAG-TAT-GGTCC-AG-TTTT-T-TTCTGTGC-C- - -
GGA-T--AC AATCC-AG--T--A- TT*CTG
-GGG- -AGAACTC- -GTTCCAAG--T--A-CT-CTG
-GGC- -AGAGCTC- - -TTCCAAG-TT--A-TT--TGTC-G- -GGAAGGA-A-AGA. . .
-GGCC-AGAACTC- -AT-CCAAG--T--A-TT--TGTC-G--GGAAGGG-A-AGA. ..
-GGGC-CGAGCTC- -GTTCCAAG--T--A-CT--TGTC-G- -GGAGGGA - AAAGG. . .
-GGG- -AGAACTC- - -TTCCAAG--T--A-CTTCTGTC-G- - -GAAGGG - AAAGG. . . . AATGGGGCACCA-TGATA-A-A-G-CTT-TAGATATTAT - -GT-GG- A--GA GGCTT A---G-
C--A----A-CTC--TTTCC-TC-TT--TGGA- - - -TGTG- - -GAACCA-CCAT - . GATCATGGGCAAACC-GGCT- -A- - -CTG-T-TAAATATTGT - A---G-
C---CT C»--ATC-»AA--»C G»-TCAG--T--TGTGTGC--» CACA-=-AG-GAG. +  \ 1 rrssarrrssneesss GAAGA---CT-T-A-A--TTT--T-CC. -
CA-C--AGAAGAA- -ATT---AG-TT--A-T---TGTGTA--CTTACCC-CCC-ACCAGATTGGACGGGAGAACAAGCATGGGCT - - -TCG- -CATT-A- TAC----A---AG-T---A--A--T-A- G
CA-A--AGAAGA-T - ATGG»-AG CT--A-T--CTGTGTA--CCT-CC--CCC- ACCAGATTGGACAGGAGAACAAGCATGGGC»--GTC--»AATT A-TAT G-A---AG-A

CA-A--AGAAGA-G--AT---AG-TT--A-T--CTGTGTA--GTTACCA-CA--GCCT AGGCGAACAAGCATGGGCT - -TTC- - -CAT--ATT-TGCTC-G-AGGGTA-CG-GA--T-A--CC-
CA-A--AGACGA- G**AT—**AG CT--A-T---TGTGTA---TTGCCA- CA*fCCCTGATTGGACAGGAGAACAGGCATGGGCTffCTCf—*CAT**ATT TGCT- -G-AGGGTA-T---A--T-AC-CC-
C--AGCAGCAATAG-TGCCCAAG-CTT----T-CTGTGCG. GACTCTACAGGGTCAGAAAA- -A- - -GTGTATGAGAGC- - -C-CTT-G- -CA-TAG-GCCT----C--
C--A---GAAGTC--TGTAA-AG--TTT-TTT--TG--C-C . CAGAGAGAGTATGAGGAAGTCC-TACTA--C-TTATT-CCAC--GG-A- --AG-GG
C G .CAGAGAAATTATGAAGAAG-TC-CACTA»-C-TTATT-TCAC--GG-A--A--- G-GG
. CAGAGAAATTATGAAGAACA - - - CACTA- -C-CTATT - TCAE--GG-C--T--- G-GGAT-A

. . -CTT-AG-TA-TAG-GCT--C-A-T-A
L .AGCAGTACCGGGTCAGAGGA -AA- -CCTGCATGAAAT C- CC--AG AA TAG-GCA--C-----

- -AGAAG-AAT-T-GGCCCAAG-CTC--- -T--TGTGTA-SC2G-ACA ZZ . . . i .. ... .., TCAGAAGA - -AG-CCTGCATGAAAT-C-

A--CCTCAAGAAA-AT - - - -AG-TT--A-T--ATC- -TAA-CGAAG-G-CA-GGACTG, CCGACAATGGCTTGGGAAAG-ACCA--TTG-A- - -GG -- TT

A-AGC-GAAGAAA-ATT---AG-TT--A-T--ATG--TA--GGTGG-A-CA- G CCAGAAGAAACACCCACCATGGCTTGGATT G-T-CA--CT--AT--GCAT---GCA--CA-CTTTA T---GAA-

C---TT--C-CACA--TCA-TGA- -AT-TGGGG-TGTAC-AG--GGC-CT---GGAGA. . . ... ... C-G---A-G-CT-GTCTG--TTATG-G----- CA--G-GTGTGCC--C-ACT-G--C. ..

CT.
.. GC--A-A-G-CAT-TAAGTATTATC- CT AG-T--GA--GCT
..AATCGCACTCCC TGCTA-A- A G-CTT-TAAATATTAT-A-T-GG----- A--G

CC--GAAGTC- -TGTA TTT-TC G
C- -AGAAGCAATTT- GGCCCAAG CTC-G--T-CTGTGTC.
(C:--AGAA CAATTT-GGCCCAAG-CTCAG--T-CTGTGTC.
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Vpr premature end (HXB2 only)
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MAC.US x.239
Vpr
Tat exon 1
H2A.GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.C1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3

MM.US.x.H9
SMM.US.x.PGM53
SMM.US .x.SIVsmH635F_L3
MM.SL.92.SL92B
TM.US.x.STM

NE.US.X.MNEO27
RL.x.x.FAO

ND_2.x.x.5440
ND_2.CM.98.CM16

ND_2.GA.x.M14
OLC.CL.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE.x.9063

SYKKE.x.KES
COL.CM.x.CGU1

Sowiouan)

919|dwo) Ald

Tat exon 1 start Vpr end

AATI'GgGTETCGACATAgCAGAATAGgCGTTACTCGA ............... CSGAGGAGAGCAAGAAATGgAGCCAgTAGATgCTAG .................................................................................. 5850
et M E PV D P R##

5913

ILCACAGGCCGATCCAGACAATCCCAGAAGACCTTCCAGATATAGAATGGATGAATGA.. TGGAACCTGTTGACC 5767
CCCTCATGCAGACCC ACCACGATGAATAG . . TGCAASGATAGTGAACC 4380
IICTCATGCCGATCCTGAGCAGCCTAGGAGACCCTCAAGATATCGCATGGATGAATAG .AGACCCGGAAGAGT 5752
-CCC-ACCAGATAGTA-C TCCTCATGCTGATCCTGAGCAGCCCAGAAGACCTTCAAGATACCGCATGGATGAATAG. . . . . AGACCCGGCAGAGT 5740
CA-C--CC-CCT--TA- TTCAA(CCCAAATGCTGACCCTGTACCTCCTTTGAGTCCTTCTAGGTACAGGATGGATGAATAA.. . TGGATCCATCAGTAG 5715
ACA---TCC-CCT--TA-TTCAATGCCTAATGCTGATCCTACTCCTCCTTTGAGACCCTCTAGATATAGGATGGATGAGTAA. . . . TGGATCCTTCAGTAG 5705
GCAGC- - CCAGAC- - TA-TTCCATGCCAAATGCTGACCCCACACCATCTTTGAGACCCTCCAGATATAGAATGGATGAATAA. . . . TGGACCCTTCAGTTG 5822
GCA C-TCCAGAC- -AA-TTCAACACCAAATGTTGACCCCTTTCCTCCACGAAGACCCTCCAGGTACCGCATGGATGAGTAA. . . . TGGATCCAGAAGTAG 5775

T-CTTCA-TCG- - -AA-ATCTTGTAA 5687
- CCTCT CG-TCC-T-CCGCAA-CG- - -AA- ATCATGTAA.
-CA—AC-T-AG—CCCTTAC—CC-TC-C---GAAG--CCATGA

Vpr end

A- TCCTCTCT——G&T }'ACCGCF—’—Tg——é—AG AT- CTATAA
. L STQ LY RP L_E A T Y N##
.A-TCCTCTCT- -GCT-TACCGA--CC P

.ACTCCTT-CC--GCTGCACCGA--CC
A-TCCTTT-T--GCT-TACC-A--

=
[alalalal
aalal!

G G T -G A
»-A-»-A-»-GC GGG»-T-»G--T--AACAT CA-»GGAAGT

CTC---G--T---CAAC-AI
-GGC--C--CAAC--CTCT- - --C---C AT - -G- -GGAGGA. . CCGC--TC .
-TA---A--C-AGG-A--T---C-T- . C-AGC-GGACGCTGG - .A CCCATTTCG- - CCTT-CC-AGGGCG-ACCAAC- ATTGTAA.
»TA-»-A-»-A-GGGA»-TC»C--C--ACAAGAAG-»GGAAGATAT CCCACTTCG TCCTT-CCGAG-CCG-ACAA-CCCTTGTAA.
-TA---A--CA-GG-A---C-T--C--ACAAGAAG- -GGGGGATGT. . T-CCCCTT-CG-TCCTT- CCGAGATCGGACAA CCCCTGTGA.
-CA---A--CA-GG-A---C----T--ACAAGAAG- -GGCAAA. ... .. TATA-CCCCCTTAG-TCCTT-CC-AGGCCG-ACAA-CCCTTGTAA .
“ZA- <A~ -C-C-GGAGTGGAGC - TA-AAGA-AC-CTCACAGA - -t s s s tussnsnnnsnnss AGATC-GA-GGAAT - CAAGAA.
»TG-»-T-»-A-»AGG»-AG»-CCTTTTTCCC»-TACGAAGAGAGGAGAAATGGACAAG --G-G--...-CCC-ACCCCCT.
GAGATGGACAAG-G- -C.GA-C-AATC--GTC

CCTCCAGGACTTGCATAG. o

G-G .. . CAGGACTTG. e
TTG— CIT- -STAGA- -ACAGCCCTT - -AAC- fTACGAGGAAAGAAGAGATGGACAAG G-G-G---GA-CGAA-C--GCT. . . CCACCAGGACTTGATTAG. ces
-CAGG- -ACA-CCCTTT-AGC-ATACGAGGAGAGGAGAAATGGACAAG-G-G-G- - -GACC- -GAC- -GTC. . .CCACCAGGACTTGATTAA. . ..

A
GTG---A--C--CAGA--ACA-CCCTTT-AAC-ATACGAAGAAAGGAGGGATGGACAAG-G-G-G--CGA-C- -GGC-CGT-. . CACCAGGACTTGATTGA. . ..
CA GAGA»-A-CTCCTTTT AGC»CTACGAAGAAAGGAGAA TGGAGTCG- - -GGG- - CGG-AT-G- - -AGAG CCTCCT CCAGGACTTGCATAG....
C TATGGACCAGGAGCAGGAGGCCC-CCCC--G-TCTG- - - -GAGC-TC- GGAGGAGCTGCATCGGCCGCTCCAGGCCTG TGA. ...
GAAAGAAGACCACAA-T-CCCCCCT--G--TTCA-GC-A--AG- -GATAGATTATAA. .. ...,

G...TATCCTAACATT---CC-TTG-C-GGAA- -AAT- -AGA-GTTAG- GACGGAGAATAA

TACCCCAATATT--ACCCCT--C GGAA- -AA- - -GGAGGT - AG- GATGGAGAATAA
GCCCACTACCCCAACATA-GACCCCTTT-CG-C-GGA-G. . . - AC- CCATGC - ATAA o
»CTAT-- GAGCAGCA “A-AAGA- CCTTT--G---GA--G-AG- -G-CCATGC-ATAA
AT - T i TCTT-C-TC---ATC----G----T-AG-A-ATGT-A-CCCAAGGCCACCAACAAGACCAAGACCAGGGCAAGGGEACATTAGAAGAGGCCTACAAGACTAA
-CTA- ACAACA GAGAAAAGGGAA A-CAATTTCAAAGAGCAG-ACAATTGTAT - TTG-AG--A-C-G- AGGAGATCAGGGAGAAGTTGAGCAAAGA
-C-A-A -GA-AAG A-A-CAATTTCAAAGAGCAG-ACAATTCTTT - -CTTG-AA--AGC-G-AGGAGATCAGGGAGAGGTTGAGCAAAGA .
-CAA-—A---—CCA AGAA GAGAA AGAGAAA--GATTTTCAAAGAGCAG ACAATTTTAT------ TTG-AA- -GGCT - - AGGAGATCAGGGAGGAGTTGAGCAGAGA .
GCC-CAA----CCAG-TATGC-GC--C-AGA.
GCC ﬁgc---—CCASCTﬁTgC GC--CAAGA

5541
CCTTTCACCTTTGCTT 5697
CCTCTCTTTTACATCA gggl
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EN.CD.x.CDI

MAC.US x.239
V]

pr
Tat exon 1
Rev exon 1
H2A.GW.x.ALI
H2A.DE.x.BEN

H2U.FR.96.12034
AC.US EMBL_3

SMM.US.
SMM US.x
SMM.US x. SlemH635F L3
SMM SL

vINE US X.MNE027

ND_2.GA x.M14
OLC.CI1.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE.x.9063

.GA.98.L14
WRC.CIL.97. 97Cll4
WRC CIL.98.98C
WRC.! GM 05 Pbt OSGM _X02
LST.CI
LST CD 88 447
T.KE.x.lho7
K K E x.SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

Rev exon 1 start
A
. .ACTAGAGCCCTGGAAGCATCCAGGAAGTCAGCCTAAAACTGCTTGT. ..... ACCAATTGCTATTGTAAAAAGTGTTGCTTTCATTGCCAAGTTTGTTTCATAACAAAAGCCTTAGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGACGAAGAGCTCATCAG 6010

L E P W K HUP G S Q P K TAC T N CY CK K CCFHCQVCF I TKALGTISYGRKI KRR RIOQRRRAWHAQ

M_A” G ROS G D S D E E L I
CCTAGAGCCCTG-A-A-ACCCGG-AAGT-AGCCT--AA--GC-TGT -G--C---C-~
TﬁGAGCCCTGcA G-ATCC-G-AAGT-AGCCT-AGA- -GC-TGT

16G-GCCC--T---C-C--C--T- G---G-GT AG-
JGA-GCCC--T---C-T--C--T--G--CA----CC----CC T ~ZA->-AGA-C-GC-GCT
[ ACCCCT- A~ TTA -C-TCCTGC ACA--AGC [

TC-G-- 5561
-C CTTGTC GCT 5420

CCC GCAACC- -ACGC
CTC-GCGACA--GCTC--CC-G-
GCGGC---CGCC--CC-G--C.
GC---A--C--CC-G--C.
AGGAGT - GCCAAAGGAAC -A-GA~ -G - -TGCCGCA- -GGCC - -GC - - - -
AAAAC--TCCC--GGAAC--»GC-»C--CGCAGC--»G CC--GC----C.
AAGGC- -GCCT - -GGACC- - -G- - -C- - -GCGGCA- -CCCC--AC----C.
AGAATT - GCCC-»T--»C--AGA-»-TCCTCAGCT-»A-C CC-A .

CGCTTCA-A-A--GT-C-A--TCT-A- - -GA-C 5869

T T
CTTCT-G- -GAA AGAG-CA--CC--GAA--A-- 5799
TTCC-G-GCAA- AC»-AGAA--TCT AG-AAG-AA-T 5764

C---T C - C
..... G--C--Ti GAC ---------GCTCCAA-A-AGAGA-C-A--GCTCG-...... 5
Bev exon 1 start
.......................................................... --CA------eieeeeee oo AC- - - - -GT- - - - - -TC-T-A-----G---G--G- -A-GT- - - -AGCAATCACGAAA- - - - AGAA- -ACTCCGAAAA-G. . . 6565

e e+ a__e__._ T C Y CK K CC.Y H CQF CF L KKG L G I CYE Q.S R K R R R T 7P K K
M ST N _H ROE E E_ L
. . . 7& -AGAA--TCTCC NXGA
AGC- A--»GSEA AC»-AgAA GACTCC- AGGA A

_-G»-ACGT--»AATGTC S6C-6- ~cc

. .. -~ T-GCAG-----T-----G--ACAT- - -CATGTCT-C-GAACC- - GAGAACT - -G-AGAGA-T- -T- 6178
......... T T G C--TT- GCAG»-G GGC T--T-----T---TCT-CAG--TCA- CT-»GA-»A-GA---AGAAGGTGGTA 5759
C---C-GCAG- - ------AG-GCGT---CATGTCTCT-G-AAA- - -AGAAA-AC- - -CA- - - - . 6169

C--TC- GCAV———VG C----TG-TA-----CATGCCCCT-G- ACCV——AGAAAGAAG TT—V—TCG. .. 6247
- G-ACC- - -AGAAAGAA- - -T-T---G... 6247
TTT-G-ACC- - -AGAAAGAAG-TT---TCG. .. 6242
-g-ATC---AGAAAGAAG-TT--»-CG. .. 5745
-G--

G-

GCT---A
GA-A--CCTTGAGA
C AAGCA-»CCTG AGCGG-
-TT---AC

TAAG-AGAA ... 6
CT CA- - -AGAGCTTCT-AGAAG. .. ... 6442
A--AAGG- - CCATGTCT-C-G-AAAC-TGTA-C-G- - -CTAA-A-GA-- 5698
--CCACGC G-A---AGAG-AAGT-C---AGAG-AT-C 5859

G AT-A-TC-ATATC- 6386
TT-C-GCAA- -A-ACTAAG- C- GATA-AACAACA 6272
G--T--T---C- TfCCT C-GCAA- -AGATTG-TGCG- -TA-AGCAA-A 6287

--------- TTCAT-C- GCAA--AGACTAATAAGGATAAGTCAG C 5207
G--ACGG—--TATGTCC C-G-Al CC--—AG A--GTT-CCTACAT,
. - -ACTG-G G»-ACGA--»TATGTCC-C-G- -----A- A--GTCGCCCAGGTATTT 5255
.. AG-CCTGCAA- -G- GCA ATGTCC-C-G-AAAC- GAGA-—-GT -CCT-GATA-TT 6336
L AAGIAICATTC T  AG-AAGGA--ACC---AC-A- C-EACCA EAA GC b C »TAT ...... 6188

. .AAG-A-CATT--TCTC--A- GG----C-G-;\ C
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Tat Rev exon 1 end jnlron start
AgTCSGACTCATCSAGCW%TCTAT%AAAGCG. B GTA. . GTACATGTA........ 6061

HIB.FR.83.HXB2 AAC...
Tat exon 1 N
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GSN.CM.99.CN166
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DEN.CD.x.CD1

MAC.US x.239
Tat exon 1
Rev exon 1
H2A.GW.x.ALI
H2A.DE.x.BEN

x.PGM53
SMM.US x.SIVsmH635F_L3
SMM.SL.92.S1.92B

TM.US.x.STM P .
MNE. US x MNE027 e T-A-2G AC-T GC CA-..
DRL. FAO . TCAAGAGTATCTGAGAC GGT-A C -CT GTGGCAAG..
ND 2 X.X.5440 . . GAGAAAGTA- CA-GCA - -AGTCAAG- AGCT - TGGGAAG .
ND_2.CM.98.CM16 GAAAAA-TATCAGAAG- -AGT - -AG-G-CTGTGGGAAG.
D_2.GAx.M14 . GAAAA-TATCACAGG- -AGT - AAG- AGCTGTGGGAAG.
97.97CI12 . T-6 CAAGA C G AC.
x.GRI_67
TYOI_patent
.x.9063
AGM155
x.AGM3
xTANl .. TCA- T-G ..
SAB.SN.x.SABIC . . ATTT G TCAAG -TCTCT-C-CA-...
MND_1.GA.x.MNDGB1 TA-CTGG-AG-GGT- AAGAAGCTAT CGAAG. .. ..
DEB.CM.99.CM40 »CGCCAGCTGCTGAAAGT A----C--G -A--T-G--C--G .. CAATCTGCATGTAAATGCTAAAGGA-CAST
DEB.CM.99.CM5 GCT GCGAATGA-A- -GA AG T A--C . --AAGCTGCATATGTATATAGTATC---
TAL.CM.01.8023 . . . . . .
"AL.CM.00.266
UN.GA.98.L
WRC.CL97.97C114
.98.98CI!
WRC.GM.05.Pbt_05GM_X02 . [q G.
LST.CD.88.524 . GAAAC- G- GCAGGA- -CTGTGG- CAG. .
LST.CD.88.447 e . .GAAG- -A-GCAAGA- -CTGTGG-CGG. . .
LST.KE.x.Ih e . - -
SYK.KE.x.SYK173 T--G-GG-T-A-
SYK.KE.x.KE51 JGAGG. CTT-GC-GCGCA-AGCTC-A---CT-G.
COL.CM.x.CGUI -CA-
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Vpu start (ACG in HXB2)

HIB.FR.83.HXB2 ACGCAACCT .........
Vﬁxu Q P
HIA1.UG.85.U455
H1B.US.90.WEAU160
H 'TH2220
H D 84 84ZR085
H VI85!
H ASE61
H .056
H SE7887
H .MP535
H TH.90.CM240 -
H NG.x.IBNG T . . CT--- C -AG--- TAT . . . . AG G C 5724
H .95.YBF30 . . TC-T G----G--C----G-T-GC G A AT-G . A-ACACA---GAC 5775
H 7.ANT70 . . . CTTAGAAAATAT. . TTAGAACAAAAGGAAC - -GACAG- -AGG-G---G- -CTTGA-AGGT-AA 6251
H 9] MVP5180 T AA GAGA CC CT- »A- == »T- -- CTTAGAATTTAT. . TTAGTGCAAAGA-AAC - »GATAG- - »GG GCAGG- -
CPZ.CD.90. T-TA-AATATAT. AAGCAGCAGCAAATAGAT- -T- AGA ------- TC --AGT----- A 5644
CPZ.CM.01.81VcpzCAM13 . T AT- TTA ............... C G ACC- TGC-T 5772
CPZ.CM.05.SIVcpzEK 505 .-T-TTGTTG. . TCTCA C- --GAC 5761
CPZ.CM.! 05 SIVNPZMB()() .-T-G-TATA. -
CPZ.CM.9: L-T--T-A--
C] )Z.GA.S&GABZ -T--TTT-C -G- ATCTCTGTCTAT
CPZ.CM.98.CAMS5 -T--T-AT- T TA AAAGTGG
CPZ.CM.05.SIVcpzMT145 -T---G-TA............GA---T--GCT----A--TT---CA---CTTT---GC-TG----T---T---CT---ATAGC--CT......T-T.....oo0 . 0
CPZ.TZ.00.TAN1 -T-AT-AAA - -GC TGCTAATAGGT.
CPZ.CM.05.SIVcpzLB7 .-T-G-C-TA............AT-GA-T---G-T--A---GC----- LLT-T TTTAT..... AAG ACA 5756
CPZ.US.85.CPZUS .-T--TTAA-. GG ----- GTTT C . -CT, GATTGTG ..... . . AGACAAATAAAA-TA- - -GA-AAT-CT---CA-G-G TC-A-ATC-TT»A 6280
CPZ.GA.88.GABI .-T-ACT-TG... TAGT-.GGCT---TTC- CA- -TT G-- -GCT- - ATTA-ATGGGGATAT. ... .. AGAAGGTATAAAAGACAT - GGC - TGAG-C-G- - T--G--AC-T-ACC 6258
ON.CM.99.L1 -T-A-TTA- .. .TGGTGGTC--TGG--»C AT»-CTTACAGCC GA CC CAT GCCC- CCCC T- GC»-C- W TGGL CGATATTATAAAATCACTAAG- - -TTT-A-AG--T-G-CCA-G-----C-G---C-G---C 6118
ON.NG.x.NG1 .-T-A-TA-C... TTGGAT-GC- - GTGTG-T--TG-GCTTT---CGCCT--C.vuviinnnnnnnns ACCCTATACCTTCTCTATCAGTCTTATAAGGAGCAC - -GCGGG-GTCC-GCTTCG- - CAG- - -TTTCA- -GGC 4728
GSN.CM.99.CN166 T---T---. . C-»-TTGGTGGTGG GTGCT CTA TAT--CCT-C---TATC- TTG- SCTCTCTAC. .o TTAGCTT»-G»T-AG»GGGT-A-»G-- --CC-A-ACCAAC-CAA- 6101
SN.CM.99.CN71 .-T-AGTG--... G--GCTC-CTGGTGGTGG-GGGCT-CT---AT--CCT-T---TATT-CTG T SCTCTCTAC. oo en s GCGT--G-C-AG-GG-T-A-GG----GCC-A-G...A--CCA- 6086
US_1.CM.01.1085 .-T-A-CTA-...TGGTATT--G--GCT--CATTG--AC--GCA-CTACT-T-TG--TGCT- - fTTTGCCTf - TAG TTACCA-. ... AGGTGGTGTAAGCCCAAGAAG C
US_1.CM.01.CM1239 L-T-A-TTA- .. .TGGTATC--G--GC--CTTT-G- -AC- -GCA-CTACT-TCTG- - -GCCT--TTTGC-T- C---CTAG ATATCAG....... . .AGGTGGTG! ...GT-GA--TG--CG-C--CA 6031
US_2.CM.01.CM1246 .-T---TTAC...TGGTATC--GG-GCT-CCAT-G--AC---TA-TTATC-T-TT--TGCTT---T-GCCT--A-CCTAG--TATCA-....... . AGGTGGTGTCAACCTAAG . -C-CC--T-GA--TG-ACG-CC-CC 6154
US_2.CM.01.CM2500 .-T-A-TTGG. . .TGGTGGT-TG--GC--C--T-G--ACT--CA--TATT-T-TG---GCTT---TTGC-T----- CTTG-ATATCAG. . ..o vvie e aeenss CGCTGGTGCCAGCCTCAG s -A- GGGCAGGT GAG-T--ACG-T--CC 6110
CM.N G411 .GTAT-G-A-G...TCCTGGTCTG--CCT--TT-TAGATGC-TAG-TTATAAG. ...... GTGATAGGAGATATAATTAGAGAAGTTTTT TITGT 6-6- ATAG- -A -G-AG-TA- ATC TTAGA 5960
RCM.GA x.GAB1 ..GTAT-G-G-G...CCCTGG-CT-GT-CT--TT-TAGA-CC-CAG-T-A-AAG............ GTTTTTATAGAT . ... o teian.. CTTTT-G-TAC--T-ATT-A-GG- -A-T-G-ATAAG- -AA 5898
EN.CD.x.CDI . -T--TTAAG. ..ottt ATC AGT---G-CC-A- -A-TACG-TTGCT-G-T-T-T-CA--TGTTATT-CCTGG- -AGC - - CCATAGGT .GTAGGGTATCTTGCTTAT-G-GCC-AT-A- AGTTAT G-GA- - -GCTTAGGTA-A 6227
TAC.US.x.239
H2A.GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CI.x.El
H2G.C1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
M.US.x.H9
M.US.x.PGM5
SMM.US x.SIVsmH635F_L3
M.SL.92.SL.92
TM.US.x.STM
NE.US.x. MNE027
DRL.x.X. FAO
ND_2.x.x.5440
ND_2. CM 98.CM16
D_2.GA x.Ml14
OLC.CL 97 97C112
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE.x.9063
\% X..
VE
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AC US.x.239

2A GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CI.x. EHO
H2G.C1.92.ABT96
H2U.FR.96.12034
AC. US x.EMBL_3

M.US.x.H9

MUS PGMS53
M.US x.SIVsmH635F_L3
M.SL.92.SL.92B

TM.US.x.STM
NE.US.x.MNE027
RL.x.x.FAO

WRC.CL97.97C114
WRC.CI.98.98CI04
WRC. I\gISOg libl 05GM_X02

[[CD.88.447
.KE.x.lho7

K.KE.x.SYK173

K.KE.x.KE51

LST
LST.
SYI
SYI
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Vpu encL

Env start

......... .ATGTTGATGATCTGTAGT 6311
_ S G G H H D V.D D L =

’K’

AA--TAT-GACCTTGTA-T-AGC-
AA— fCAT GA CTTATA* --AGC-

- CAT, C--GCT
C TC- TTC*AC TGACCATG T
AT-CAGAA- AAT»--CT ATCT--TG-C-C--G,
-GAGACAC AGGAATTGCAG--CC- TATCA TGAA GA--T-ATCTTA--C- C--T--TATTAGG A-A
B T IT LT G-GAA-ATC-A-G-CA-C-T--T-GA-AAATA T-
.GGGA- GACAAGgAgAC CT G

@
s
)>)>)>)>—|)>)>C’

. -C-
G-GA-GA- A- GAGACTCT G

SIlIC GA-GA--AGAGAC- - - -ACA-CTTA-CC T ATTACA-T- - -AACAA-CAT

---GCTT- GTCAACCC*—*GTT A--GATG-C- 6223

. .ATGAA-ACC-T-ATA-TT-T--C-ATCCT- TGTT--A-GA-G--- -CCC---CC GTG-GTC- 4836

GT-GA--CTAT-AT--TGCTA-CAGTG-GCT-A--G-CTTTA- - -GCTT--C-AATCCCG 6197

GT G»--TT T-AA--TGCTA TAGTG- GC--AAC88¥XQEEGCT--%C A-é»CCGG-- 6182

~G-T--ATGAGAG- - -GAG-C-T- - —TCA— - GGTTGACACAGAATCTGAATCAGAGCAAC .
T-GT--AGGY-T-TCA--AGY-T--TTCA--

-G-GAT C.--T G-A 6139
~CGAZZATTCTC- CCoC-CTTT-GC- AAC- - -A-CTTTG-GCC- T TGTCoAATATTG 6071
...... SCCL A6 G TT-CTTARCCC--C-TT- G- 0213
...... A--TA-AA-A--A......---T-AGGTATA-T- 6012

TTAGTA T GTATTA TAG AG-AA-A- - .A-A--AC-AGTACAA 5956

............ GTCCT-CT-C-TA----GT--.. ... .ACA--TGGAATA-TA 6323

..................................................................................................... - - veeiieeeevenn..--TA-C-CCATCT--C-TT-A-GTGTCTA- 6657
G C L G_N Q L L I AT L L L S V.Y

...................................................................... B -GT. o . . - -CT-~ . --TG--ACTATCT-AC-AGCT-GTGC-T-T 6747

..GT.TAAACAGTAA
. .GTATTAACAGTAAG e . . .
. .GT.ATAATAGTAAG e . . . . A AG - -AATA!

............ AA e . . . T-CTTGC-A-G-T-A-GTATCTTA 5836
. . e . . . . C-AA-AA-A-CAATAGG-A-A.

G-TCTTTTTCT . Reice 008
CAGETTTT-CT

Al
GTATATGTTTéGCAGC(A; -

.T-A-TACTAGGA- -A- - AGGAATAGC- 6328

.A--CTTATA-GTA-AG-T- - -ATAG-A 6343

AL T--ATTGCAG-AG-A- -AGG-ATAG-A 5266

-AT-GCT-CTCTGC- - -GGAC-AACAGCA 5338

CTT-ATC A-GAG-ACAAG-G 5338
ATTCTGC 1

G TT6-CTTTTT-GC--A--A-GT-TAG-A 6278

'—ATATCATAA Tooo G-AG-GT-A--TATAG-A--A-GTT-AG-C-TA 5956
CTC-TTATAAAC. ... o il T--C-AG-AT-AG---TA 5679
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Env signal peptide end Env gp120 start

B.FR.83.HXB2

Al .UG.85.U455
B.US.90. WEAU160
C.ET.86.ETH2220
D.CD. 894 84ZR885

:1_.

7.

7.CM. ()1 SIVcepzCAMI13
Z.CM.05.SIVcpzEKS05
PZ.CM. ()5 SIV ZMB66
PZ.CM.9

.98.CAMS
PZ.CM.05. SIVszMT145
PZ.TZ. 1
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AC US.x.239
{2A GW.x, ALI

M53
SMM.US x.SIVsmH635F_L3
S%\l}[/{ .SL.92.SL.92B

.US.x.STM
MNE.US i;(AMNE027

CI104
WRC.GM.05.Pbt_05GM_X02
LST.CD.88.524
LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x. SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

AC G
AAGACA AAT T- —TC— --G-
CC, -G»

.GA-
ATT

Env sngnal peptide end Env gp120 start
GGG. ATCTATTGT CTC-A
G I Y C T L

CCA-
...ATATATTGCGTCCAA

L G----- C-GCA- .
.. .ATA-T--GG--CCA-
...AG--T--C--T-CA-
. .AG- TT--CTGT CAA.

. GG AA

T-- A*CT
--AACC- -

AAA- - - -GACC
--CAC---CAAA---C TA-
-CAC AAA C TA-

LooHoo000n

>

)>061>)I>J>)>)>

G CA: CT'ATC--AG
TA--AG-TC

C--G-T
“C-GG---CC-GGG- - - - -G- - -ATA- - -ACA- -A--CT----
GA- -GTTAAAT - - -A- - - -
GA--T-TAAAT- -

68
GA--TGTACAA--CC-C--

G- - -TACACAG--CC-T--
Gﬁ- -CACACﬁG- -CC-T--

TG--TAC-T-A--CT-G--
CAC-CA--»CA- --
CA C
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oN CM 99.L1

CM.GAX.GABI
DEN.CD.x.CD1

vIAC US.x.239

{ZA GW.x.ALI
H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.CI1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US.x.H9
SMM US.x.PGM53
SM S x SlVQmeﬁiF L3
SMMAS 1.92B
TM.

ND 2.CM. 98 CM16
D 2.GA x.M14
8LC .C1.97. 97C112

SUN.GA98'L14
WRC.CI.97.97CI 14

COL.CM.x.CGU1

SaWwIouUaN)
919|dwo) Ald

. .ACAGACCCCAACCCACAAGAA. . .......
T D P N P Q E

>0

i e e NI s e T L N A R R A R R

Lo

o -TA
- GAG- GAGGA-TAT-T-
LGA-------T-T-A-AG

“GA---G-TGCC- - -AAC. .
GGC----G- -TGCT---AAT.

A
C-T---A-T--
AC- »A-A TAAC- --A-AGAG- CTATGACAG
CAGCATA-CCCC---A-A-----G- ~CAGGCCCTATAGAAG-G-
cC- A TCC AAC-TAACATGGA- TTT .C-CAGGTCCCATGGAAG- - -
CC---A-A---ooooo- - CAG-CCCTATACAAG-G-

TTCTTCCA-GATA- - -GC-GTAT- - - -A-- -
C- TCCA GATA--CGC-GTAT----A--T-

> P>

. -GCTTATTGC-TTATG-G--G. . ...
LT-TTTTGATG- AGATG GAT-.....

A...GAT--T-ATG-TAATAC---G - -- --- ---

A...GAT--T-ATG- -TATAC

A...GAT--T-ATG-TTATAC---G.....

A...GAT--T-ATG--TATAC---- C-C--... A-A “GCCA- - -G-AGCA- - -GCAGAC-G

A. »--CCAT- --CA-C--T---CCA---G- AGCA---GCTGAC G

A...GAT--T-ATG-TTATACT---.........---CAG--A... . ----- CT- T—-G-—A--—G AGCA- - -AAGGAC-GG- - - --G-C- GTA-C- - -CATTTGC-C-TT- -AAGC-CT--G-
S G»TGCT---AAAAATCGG»-CCCTC A---»GC-»AGCAG GAGTA C--»CA-CT--»G-TT»-AAGT CTT-
T, CATTGCCAGATT-T--TGAG. ..... IR A-TCCTG- -A-A-AG------ -CAGGACTTATAAGGG- ----C- G--A--TT-T--AGCA GC-T- C---GGGA---A G-TA

ACATG- CTTAGTG GAGA GfffTCCCAATGCCAAATffGACCCAfffC . -A-AG--G -ATGG

ACATG- -ATGGTT - GAGA - - -- TCCCTATGCCTAAT - -G- CCCAG. TCA-ATGTT. . .
T G “GCCA--C-1iT----T--GT-C---G-TG---AT...
<-CCA--G---C-C--T--GT-C--C6-TG- - -AT

*6CCCA-AAC- GGGT-AGA- -G

“C-AT--CTAT---- 6743
<-A-C--A--CT)
A---A

A
-GG A---C-G--AGCATGGACA-GAG-G-CT-
AA--C-G---GCATGG-GA-C---G-CG

T-TTCTGAAC-GAT-G-
CCTC-GCCTGGA
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1.UG.85.U455
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EN.CD.x.CDI
vIAC US.x.239

{ZA GW.x.ALI
H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.CI1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US.x.H9
SMM US.x.PGM53
SM S x SlVQmeﬁiF L3
SMMAS 192B
T™M

ND 2.CM. 98 CM16
D 2.GA x.M14
8LC .C1.97. 97CI]2

SUN.GA98'L14
WRC.CI.97.978114
WRC GM 05 Pbt 05GM_X02

COL.CM.x.CGU1

V1 loop start
TTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACCAATAGTAGTAGCGGGAGA
S C D L K ND T NTNS S S G_

»--CGT--G T-»-CA A-TA-T-CC-T-A-T-AT-CT-AT--T-AC-CC-AT. .
T A G G c

~C- G-A-C-G-- A-C- -AC--TA:T!
T--T------- AC- ~AGGAACC-A--GC- -~~~ - “A-GCA-CTA-C
-T--CA--GCT--TTTGACC-A-GGC-GT-GC-AA-CC-AT-TCTCT.
CA-A----C--C--CAGCTAC-GC-A--G---C-ACCTAACT--T
-T-AC- - -AGCT-TGGG- - GGAA-GG-A- - C A
T--AA-CA-AGCTGGAACA--A---GAA. .. . .
-TGTA---C--C-A-CAA---AA-CAG
-T--A-GA- AC--TGGAACAC---CA--ACCA----CA CAACA--TACA

T-g A-CG-T-CT-GAC-A »A--GC-- -GC-ACTC--A-........ ..

[0 O R T LR Y OF € T PP
ce=Ceevve- C--TT-ACTG--T- —ATGCAT— —AAG A ATGGC AC CC C-AACTC ACTGTTCAAATI'AGCACTGGTAATGATAGCACTGCTAAC 6283
-C-CCA-GG-A--T-GAA-GG-T-CTTTCA-- - -T- AR T T T A T AT GACT AT L 4 ettt ettt ettt ittt ettt et et iie e e et ii e e e et iia e et iia et a e s 99
-GCAA----C--- L AACGGAATT 6073

---TC-A- A——TGC AC- GGA—fCGAA C
-C-CCA- GC A-- CAT--G T

T-G-A--
“A-CC--GC------G-A-GGCT--CTT~ AGCCAGGCA AA--CCTA-CA
----GA-GCTC--TGT---AG- T-»C-CC -T- G-»»G-»»G--CC C CCT CCCCTAGTACCCCCACACCC .
-A--GA-GCG- - -TCAAARGA-C- -TG-AAGC- -A-CAGTG-CRCCA-C--C-ACC-CYWCC. ..GCCACCACACCA. ......
-GG-GA-GT-T--T-ACCTCACA--C- CATCC»-A GCGAACCA CA CA CTCCA-»GCCACCAAATGTCTCCACAACCACG ............
-AC-AA-G--A--T-AGCTCCCA- -T-CGAGC--A-CA --A CACCGTCC-CAACA-C-GCCACAACATCACCCTCATCCCCAACGCCAACACCA
-A-AAA-G--A--TG-GA-AG-A-C----T-C-
“C-AAA-G--A----G-AGAA-A- - TGTAACA-GGCCAT-A.
-A-AAA-G- - --TGACCT-C-C--T-T-AG--TGTC--GT . . . . . e . ACCACCGCAGCAAGCGCCACAACAAGCGGGCATACAACCGTCACCCCTTGGGGCAGATGGGCA 6670
-G--AA-G--A--T--CA-GC-A--TTCAACA-GGCCG-- - . ACAAAGCCGACCACGCCCAGTACCACTCCATGGGGAAGGTGGTCT 6596
-A-CAA-GT-T--T----CA----- T6G-AG-TGGG- - GGT-C-GEC- CCCAATCACCTACAACAACAACAAGAGCAACAACAAGAACAACA . AAAGAAATAGGGAAAGATTGTTATGCGAAT . ..o v v vt CAAACAGAGTGCAGT 6420
---CCA-G--T--TT-A-CAA-A--TGG-AGCTGGG- -GGA-TCCC- -CCTCA-CACC-CCAACAACAACAAAAACAACAACACAAAGAACT . . . ATAGGTGTAGAAAAGGAATGTACTGCTGGC. . . AACGAAACATGTGAG.
-C-<AA-G--T--T--AAGAAAAG- - G- -A-C-GC-CA-A-GCCGTC-CCGTGTCCTCTACCACAACCACAACCACAACCATAAAGACCCCAACCACA . « v v e vvvee e e e snse e e e e e et e e

---C A G- GA----A A-AAGTG- - -CA- - - -GATGGGGATTG- CA-AATCAATA-C- ACAACAGCATCAACAACATCAACGACAGCA TCAGCAAAAGTAGACATGGTCAATGAGACTAGTTCTTGTATAGCCCAGGATAAT 7071
C E T D R W G L T T T A'S S S AK VDMV NETS S CTIA D N

N
-AGCAZ\-G-- --T-GCA-CA-A-GC-CA--G-GC-CA----CATCCCCG- - -CCAG-GAGCACACTC., N ’AAZ\CCCCTGATZ\AATGAGAGCGATCCATGUXTZ\AAGGCAGAU&AC 7131
-GGCAA-G--T--T-GCAGGG-TC-AGGGA G---CCG-A-CCC--GACCTCGAGTTCCACA, AGCCTCCATAATAAATGAAACTTCTAACTGCATAGAAAACAACACA 7165
-AGCAA-GCGT--T- ACAGCACA CTGCAA A- AC CA---TCC CACCA-CAACC-CCACAACAGCA ... .AACACAACAATAGGAGAGAATTCTTCATGCATACGCACAGACAAC 6583
——————— CTACC-CCACTAAGCCTACTACCACCTH T GCTGAAAACGATTAACGAAACAGACCCATGCATAAAAAATGACAGC 7126

AAC 67
TGGGGARATTCG 0601
CAGTGGGGAAGTTGGGGG 6390

TGGGGAAATTGG 6581

ACGGGAGGGAATAGCACCGGAACCACAGCACCCCCAACAACACCATGGGGATCATGGGGCAAT 6551
ACCAGTG GGGGGAAATGG 6535

CA - “A- C-C--CGTCCTCCGCGTCCCTCAGATCTTCTACTC .ACCCTACT ATGACAGC 7118
--GCCA-G-GA A C AACTAGTGAATAGCACTAGCCAGTGCTTAATGTACGATAAT 6484
-AGCAA-G-GA G AAATG GAAATAATAGC 6616
---C-A-G-GA A CCAGTATCAGAAAAAATAGACATGGTCAATGAGACTAGTTCTTGTATAGC CAGAATAAT 6202
-A-CAA-G-G- -A-A-AAGTG- -MCA-MC-GATGGGGTTTA-CAG-AGSACCAGC - CCAACAACAACACAAACATCAACAACACCACCATCACCAATAATAGCA. ..o v e AAGGTTGTAAATGACAGTGATCCTTGTATAAGAAGTAATAAT 6545
---CCA-G-GA----A-A-GACAG-A- CA- -C- GATGGGGGTTA CA- AG AT-AA-T CCAACAACAACAACAACAACAACAACAAAAAGCCCA AGC . GAAGCAATAACAGCAAAAGTTATAAATGAAAGTGATCCTTGTATAAGCAACAATAAT 7005
-AGCAA-G-GA--T-A-A-AACTG- - -CA- - - -GGTGGGGTTTG-CAG-A- - A- CAGAGACAACAACAACAGCGAAATCAACAACATCAACAACAACAACAACA. .. .o v uves GTAACAC CAAAGGTTATAAATGAAGGTGATCCTTGCATAAAAAATAATAGT 7081
--GC-A-G--A--T-A-A-AAATG- - -CA- -C-GATGGGGGTTG- CA- -AGCA-CT - CTACTACTAGCTCACCAACTACTACTAGCCCCTTAACTGCTGCTAGCCCATCAGGAGAG. + v v v v v v v v s GAAATCGTTAACGACACTATGTCTTGTACAAAGAACAACAAT 6513
--GCAA-G-G A-A- GAATG -A-CA--C-AATGGGGATTG-CAG-G-AAACAGT - ACAACAGTGACACCAACAGCAGCAGCAGCAGCAACA. . ... v v AAGCCAG GTTAGTAAATGAAACA GCTCCTGTGTAAGTAACAACAAC 6713
---C-A-G--A----ACA-AAGTG-A-CA- - - -AATGGGGATTG-CA-AATCATCA-C-ACAACAGCAGCACCAACAACAAAAACAACAACAACA. . ot et aaens TCAATGAAAATAGTACTTGTGTAAATCGTGATAAT 6542
-G-AAA-GG-A--T-G----C-C--A-TA-TA-A-GCAG- - -GC-CA-CACCAACACC- CA. s GTAGCTACTACTGTTAATACTAGTGTTGCCTCAACAACAACAGCAAATGACACTTTGGAAATAGCTGTAAATAATACA 6389
-G-AGA-G--A--T--A--AGGTC-A-----A--AG-GCAAGCA-CAGC--AGACC-C-ACACCTGTACCCACAACAACAACCCCCTCCACTACCACT .o iiii i e e AGCACAAATAAGACAACAACTCCTGTGTTGGTTGTTGAGAAACAA 6346

AAGACGGTGGCAAATACTACTGAGTTGGACATAGACACCAAT 6746
................................ GTGACGGGGCTGGAGGTGACGGTACAG 6666
ACAACTGTCACTAGCAGTACAGGAGGTCAGACCACTACAATAGGGTTAGGAGTTGATAATAGT 6250

-C-AGA-GC----T--AA-AGGA- -AG-CCT-G---CCC-T-TACCC-C--CATCC-CCACAACTACCACAACTACCACC. .. .vvvnnnvnnnns

---AAA-GTCC--TGTA--GC----TGG- -C-CG--A--GGCC-CC- GC-ACTAC, ACCCCCTGTCAGAAT . . ot et e e iaaennss TGCAGTACAGAGCAGATA 6627
-C-AGA-G--T--TGTA--G--A--TTCCACA-GAG-A-GGGCG-CA-CACCTACA-CGACGCCGAAATCTACCGGC CTACCCTGTGTAGGCCCGACGTCAGGT . . . GAAAATCTACAGTCCTGTAATGCAAGCATTATA 6741
-A-AAA-G-GC--TGTA--G----- CTCAAG- GA-GA A-CCA-C- CCA-CTTCAGCTTCAACAACAAAAGCTCCAAAAACAGGT GATCCCTGCATTAAATCTACCAATAATAATGTTAATTTACAGCCCTGTAATGCCTCCCTTATA 6756

CTACCCTGTGTTAGAAATAAAACAGAC. . . TCCAACCTACAGTCATGCAACGACACCATCATA 6739
. ACTTTGCCGTGTGTCCAGAACAAG. . . ACAAGTACTGTGTTAGAATCATGTAATGAAACAATCATA 6263
..... GATCCCTGTCCAAATACC GACGAAAGTAGCTGTAACGCCACCTTAGTT 6722
e GTGGGCTTTAATGACTCAGTGATA 6924
.GAGATTTACTTAGATGTAGATAAAAAT 6185
.AAAACAACTACAGATTGGTCA 6387
.AAAACAACAACTGACTGGTCA 6329

-C-AAA-G--T--TGTA--G--A--AGGCTCCG-A-CCT-T- CCCCAGCA C- TCT CTACGGCAGGAACCAA,
---AAA-GTCC- »TGTA- -A ----- CTCCTC GAGCC C
-A-AGA-G--T--T-- C AGCAGCACTACG. . v v vteieinininannns
-A-AAA- G»-C-»-TA CGC»-AG AGGA GAG AGCA--A CA CATCACCATCA C- TCAACAGCACGCCCCGAGGTAGTGAGT .........
---AGA-GC-A--TCAG- -AACAG-A- - - -TAT-AGCA--A-C - -AGCCTATA-CTACACCTACTACTACATCTACAGTTGCAAGTAGTACA
TAA-AACATCA- CAA*—C*A—CAC—A*CA AC CATCAACA C-ACAACAACAATAGCAACAACAACA. . ... vvvnn
AG-ACA-CA-CAACA--A-CAG-AGCA-CA-CA-CAATA. ..ttt et e e e,
-G--GA-GGC---T--A--CA-C-CA--AA--CTC-C- GG--CAGTAGCACC CCA C- ACAAATTCAACAACAAACTCAGTAACATCC ...... . AAGAGAACCAATGACACCAATGTGTGG 5988
A-A-CA--GA-CCT--CA-T--G-GCC-A--C-ACA-C-CCOAGCCCCGACG . &\ ottt et sttt ettt et e e e e s i e e e s e s et s e e s s s s st e st esiasanssnns CATGAGCAATAGCAATATGCCGTGG 6450
AAA-G- -TC-ACCGAAACC- - CAA C-C-CTCCT- ---CTCA- CAGT AAA- -TAGCTGTGA TTATTGGACGACCACCACGGCTAAGACTACAACTCAGACTACAAGTAGTACCAGCTCCACTGCTAGTACAACTACTCCAA GCCTCTAGATTGGAATTGTACT 6913
-A-AAA-GC- A-»T--»CCAGG G-AGGGAG-GAG-CATTT............ -ATCC-TGTGAATCTAATACTACAAGAGCT . ..\t weee e s TGCTACTACAACAGTTGGTACAGTTAGTACTACTCCAGTTAT GCAGGTAGAA ACAATTGC 6748
-G-AAA-G-CA--T--ACCAG CCA---T----C-AT CG- AGGACTTTAACCCCTGTGAAATTAGCACAGGTGCACCTACTATTAGTACCATAAGTGCTGCACCTACTACTAGTACCA AAGTGCTGGTACCAGGACACCAGCTATGCCAGTAGATAATAATTGT 6793
-G-AAA- GTCT T--ACTA G G CTGACAACAGTAAAA. .« . ottt it a s senss ACAACAACACCAGTAACTCCGCCACAGAATACTACCCCTAGTATGGATGTAGAGAATAACTCT 5680
C-CA-G CA-CAACA C- CCAACAACAACACCC .ATGCCTTGCTTTATAACAGAATCTACTACTACTACTACAAAGAGTTCAGGGACTGAACAACCATCTTTAATAGAAGATACAAATTGTACACGA 5785
AGCA-CA-AA-CAAAA-CG. . . TCAACAACACCC. ATGCCTTGCTTTATAACAGAAAAAACCACAACCACCACCAAAAGATCTACAACTGGGGGACCAGAATTAATAGAGGACATAAATTGTATTAAA 5782
-CACCA-CAACA-C-CCAAAAACTACTACACAGATGCCTTGTTTTATCAACGAACAGGTA. . ... . ... ACAGTTAAGAACCCGGGGAATGAAA TGCACAAGA 6842
. ACC CTACTACAAGTCCCCCTACTACACCTCCAAATGAAACGTGG 6641
. . e . . .AGTCCAACAACAACAACAAACAAAGCAGCAACACCACCTGCATGG 6337
.............................................................................. ACAAATAATAGTGCTTCAGATTGGGAT 6054

V Complete

Genomes

sjuwugI Y

Suoud~) R[dwo) A'1d



9LT

6007 wnipuadwo)) duanbag ATH

SaWwIouUaN)
919|dwo) Ald

V1loop end, V2 loop start
H1B.FR.83.HXB2 ...ATG. . ATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGC ................................. AC 6790
Env .M I G I K C S F N S ) GKO F_Y_ K I I P I D_ .
HIA1.UG.85.U455 0 B G 'r ~AA] C -G A - -A 6235
H1B.US.90. WEAU160 .. .GA A 6800
H1C.ET.86.ETH2220
H1D.CD.84. 84ZR085
H E.93.VI850
H 93.SE6165
H ©90.056
H1J.SE.93.SE7887
H .96.MP5
H101_AE.TH.90.CM240
H NG.x.IBN .GACAT---T A e G 6314
HIN.CM 95.YBF30 [GAC--A- GAT CAA C-A--G-----T-----A------GCA-C-...--TGAGC---C--A---AAA-A--C---TT--CT-TC-G------GT-GAA---G--G-------CA--GCC........0vurririnnrnannnnnennss TATAAT-A 6383
H 7.ANT70 CCTT--G--G- -A--C-G--TC-A--C---GT-TCA- AAGACAAACAGC-A 6826
HI10.CM. 9] MVP5180 . C--A--C-G--TC-A--C---GT-TCA- G- GTAAGG TA--G CTCA-A-GCAGTAAAT . ... .ot GGA- - 6825
CPZ.CD.90.ANT . ~-G-A--TGGCATGA--C- GGA T--GAAGTGTC-GG- CA C-A-GAGACTAAC. . oo v v i i i ii i sssnsenss 244
CPZ.CM.01.81VcpzCAM13 AAG-AT. . .GA- -CT-GAGTTTT-C-A--G-- GCA-AGCC GA- .GGAACTGGTGA 6401
CPZ.CM.05.SIVcpzEKS05 GTT-AC... -CAA-CC-C-T-C-A--GC- -C-C-A---A-AGCAGTGGT. ... v iii i anns AATAAC-
CPZ.CM. ()5 SIV zMB66 AAC--T... CGG T-GC-C-AT---C--GT-C- -AGGAA- - —AGCCACCAGAA. GGAGATAAGAACG- 6435
C! M.9 .GA- -AAAYAG-CA-CACAG----G-
C .GATGG TT-GC-CA---C--G-G
C T
C
C
C
C
C

Q0
2]

C------CAG-C - GAGT-C--G-AC- -AAA-A--C-~ATG---T-TC-G- -~ -T-GTGGAC---T- - - -GAGGGAT - GG- GC- \GA 6724

CM.NI . G TGAA--T-CGG-GGCA. - . GGGTTA-A- - - - -A-G-AAAAAT- - - - -T-A ---ACACA GG--CTC-AGA- - -C-CTGGTGT-AG-CA. GGTAATAATAATACT-G 6551

RCM.GA x. . C C---TG- G- TGT CT»-TGAA--TGC G-AGCA. ..GG-CTA-AG----A-G--AAA--C--GT-TA---ATACC-GG- - -TCTAGA --CC TTGGTGTGA-A-G. .GAAACAAATTCTACAAATTCTACAAAA-A 6507

EN.CD.x.CD1 TATGGA. . .GG--ATA--—CTACCATCT CCTT--G--TAA--------- G-C-...---G-A-A-G-CTT--G--ATA---G--T- ATGTATGAAGC C--TGTAGAATAGA-GATGT---G--A. . ii ittt GATAGGGAAACTAACCAA- - 6841

V2 loop end, V3 loop start

AC US.x.239 TGC-CA. .. AC- - -AAAA-AG-GT-CA---A-AC--GG--CTCTGCA- - -T-GG--TGTGA-C-A GGGAATAACACTGGTAATGAA-G 7214
CT . G I S C K T .. G L K D K K E Y N T W Y S A L vV C E Q . G N N T G N E S

{2A GW.x.ALL TGCTCCAGGGG-T T-A ... GG-TTACA G L . . TTTAACACCACCACAAACCAG- - 7277

H2A.DE.x.BEN TGCGCA. . .GG GC T AG. .. AAAAG- -GGT-TA P PP ACAACAGCTGG 7296

TGC-CA. . .GG! CA...GG-TTAI AAA ACA GG TC-AAA TG G . . .AATGACACCAAGAAAGAG-A 6723

..... ACCAGGAAGTATACC-G 7263
................. GAA-G 7258
CCAATAAGAGTGAGAATGAG G 6627

A TAGTGAAAGTGAA-G 6756

GGAATAGCACTGATAATGAA-G 6345
TAGCAATGGAAATGAAACTGAC-G 6691
AGTACTACTAGTAGAAATGAA-G 7148
CCAGCAAATGGAAGTGAG-G 7221

..GG-C-A-GAG- - -AG
.GGG--A-GACT--A---A--G
GGT»-AC»-TC»-A TCC-»GG

M53
SMM.US x.SIVsmH635F_L3 TGTGC GGGTTA-AG--G-AC--AAA-ATAG--T-TA---A-ACA-GG---TC-AGA- -

SMM.SL.92.S1.92B TGCTC GG-CTA-A-----ACC--AAAAG-C-GT-CA---A-ACC-GG--CTCCAGA- - . GGAGGAAATGAAAGC G 6650
TM.US.x.STM TGC-C - -CTA-A A---AAA-AGAG-GT - - CTAGC---C----CTGTG ATG GGCGAAGAG-G 6853
MNE.US.x. MNE027 TGC-C. - CCA -G- -TAAA -C--G-CA GGTTA A----- AC--- GA GTAATAGCACTGAAGATGAA G 6685
DRL.x.x.FAO GAACC A-C-AACAGAG- -TGT- -A-A-AA-G-G-CAGGATTA --GGACT-TAAG A-ATC TA - TAACTGTACTAATAAAAAA-G 6553
ND_2.x.x.5440 AAT-AT...GAG-CAACA-C- CAGC A-AT-G-GTA--TAAA----- C-CG-CA. GG TTATGT- -G-ACTGCAAATT-G- -AT-G-G-A-AAC- - -AGAT-TGAA- - -G- - -CT —AAACTGGTAGTGCTACTAATAGTACTG ACCTGAATA 6510
ND_2.CM.98.CM16 .. .GA--CTACA-C-CA-C---AC-GGGT - - -TAAA- - - - - - - CT-CA...GG-TTATGT--G-A-TGCAAATT-G-GAT-G-A-A-AA- - - -AGAT-TGAA- - -G---C BT ACAAATGGCACAAATAACACATA 6883
D_2.GAx.M14 . .GAG-GTACC-C-CA---A-AT-GGGTA- -TAAA- -T--C-CA-CA. . .GG-TTATGT - -G-A-TGTAAAATAG- GATTA-A-AGAGC - - - AGAT - TGAG- - -G-G-CCTGT . . .ACTAAAAAGGAAAATGACACTGAAACTGA 6809
LC.CL.97.97CI12 A--C-T---C-A--TAGG-AT----- T-CA. . .GGGTTATGT- - - - ACTGTAAAATAG- -ATGA- - CA=ACA- - - G- - TTGGAA- - -G--GC-TGT-C-AZ 1 1€, L Lo e eiieensins 6373
GRV.ET.x.GRI_67 CAG-G-A-CCAGC-TCC A TGCA- -TGCA. GG TATCA- - - - -A-GTAAAAA- - - - TT-TAGCATGACC - GG- - -G-T-AG- -GT- -G~ CTGC-ATA -AACAGGAAGTGAAAAGGGAAGTAAG e ... 6774
VER.KE.x.TYOI _patent . --G-T-AGCCCGCCTCT--T--TA-A---GCA--GGCT. A A TT T TGG G A GC-A-A----GAC--A-AGCACTAGCAAA. ............ 6882
VER.KE.x.9063 . --G---A--CAGCTTC---T--TA-A--TGC---GGCA. TGT-AGA-C-GCTC- -GCTCTAACTCTAGCACAAAA. .. .. .. 6903
VER.KE.x.AGM155 .GAG» --A-TG-C-AG-CAGCGTC- -C-- ---GGCT. GT-AGCG- -G-ACAT-GCATAATGGGACAAAA. . ... it 6883
VER.DE.x. Al GA-T-AA-TG- - -AGCCTGCTTCT--T--TA-A- -TGCA- -GGCA. [ € I B T AAGAAGGGTAACAATTCTAAC-G 6400
TAN.UG.x.TAN1 TT-T-AGA-T-GTTCT-TA----- C--TGC---GGCA. -T-TA--AGTAC--GG---G-T-AG--GT-GG--TGTGAGA-GG-AA-C-AC. . . ACCACAGGCACGAGA 6866
SAB.SN.x.S G-----A----A-C--GCC-TG T--C--TGC---GGCA. TT-C-CAA--G-A-GGG- -G-T-AA--GG-GG-TTGTGA- - - GGGAAGGGAAAAATCAAACGCAACA. . .

SABIC .. GA
D_1.GA.x.MNDGBI AT A, | CAoGARA 6T ACRE SRTC SaTAL TAGE AT el IRoEA: ~G-AG--AT-GTAA- -AA- - - -AGAGGGG G-G-A-TGTGA-A -+ v vvvssaassrnnnnssnssns
CM40 " ZAC--AACC-TGAC-C-ATATTGG--T--T--A--T---G--TCA. . .GGTCCTTAT--- -A- - - - AAAG-A- - GA A-- - - - -CCAGTGGGCG- - - - - - AZAGA-GGTAGTGGGAACAGA .
L -AT-A-ACAGTGAC-C- -TATTGG- - T--TA-C G-T-CA. " [GGGCCATAT - -G-AC- - -MA-G-A-TGC- -AG----G.6-GG-TAG-GGA. - -C. - ~CAGTCGGAGACAG-AA- Cgé/éACAAATACTAACAAA

X ...-AC-AT-CC-C--A-CCAG-GT-C-----TA-A-GG-----G-CA...GG-G-AT-T--G-A----AA-T-C-CCT-T-T-T-TCA--GG---CT-GCA--CT- - - -GAAGGA
TAL.CM.00.266 TGGGGA . . . GAC-ATACA-C- -A-CCAG-~T-T--T--TA-A-6G--C--G-CA. . .66-GCAT-T--G-A- - - -AG-T-T-CCT-C-T-T-TCAC-GG- - CCT-GCA- - CC- - - - GAAGGA- CCAGGCA--GGATCC
SUN.GA .98.L14 GAC-CA. . .GAG- ACATAGCG AGAGC AT--»GTA»»TAAA AT---G-G-CA...GGGCTTTGT-- - -A-TGTAAAAC-G-G-TGG-ACA-AAC- - -AGGG-TACA- -AG-T-CTTGC-AT-G----- - [P .
WRC.C1.97.97CI14 TCACA-...G-T-ATAC -ATC-TGTG--TAGA--T--C-C--CA...GG--TGTGT-AG-ACTGTAGAATAG- -AT-A-A-A--C-- T
WRC.CI.98.98CI04 ACA-CA...G-G- ATACCTCT AGATA ACC TGTA»»TAGA--T»---C--CA GG--TGTGC-A-»A-TGCAG ATA
RC.GM.05.Pbt_05GM_X02 ...T-G-ATCTC-C--ACACA-ATC-TGT---TAGA--T---G-A-C-.

. TTATGC- - - -A-TGTAA,
LST.CD.88.524 .—ATGA ACT—C——A—ATT—AT—GGG—A——T——A—AT———G—G CA. GGGCTTTGT————A TGCAA-G

LST.CD.88.447 \-ATGA-ACT-CT-AGATT-AT-G-G-G- -TAGA-AT---G-T-CA. . .GG-CTATGT - -G-ACTGTAG-ACAG- -AT -A-GCAGAG- - 590
LST.KE.x.lho7 . -ATGA-ACC-C--AGAG- -ATGC-G-A---CAG-AT---G-A- CA GGGTTATGC----ACTGCAG AC-G--AT-A-ACA- AGC---AGAT TGA----G---CGTGCTC--GAG-GAGG. . ...t v vii et GAGAAC-G 6976
SYK. KEXSYK173 .GAC-ACAGT-C--AGCCA-G-TTC--T- »---T--CT G-C. .GGGG- GT -AG-A---AAAA---C--T- TAGA--T--C--C-----GGA---CT G»-GAA G G .GGCAATAGT-G 6772
SYK.KE.x.KE51 TGGGG- . . .GAC-ACTCT-C--A-ACT-GGT-C--T- -C--G- C .GGGG-TT-T-AG-A----AAA--TC-GT-TA- -C- -C--GT C A . .GGAAATGAA-G 6468
COLCMxCGUl GAGTCA. . .-ATTG-A-AG--TATCC-TGGT- T--T»--AGAA G»--TCA CAGCTTTCTTAC ToAC-A --GAAA-G--TT-----TA-G-----CAGTAG--GA-TTA-CTG-G-TTGG-A----AA--GACAGTAATAGT . ... .. ieii it -T 6197
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Q0
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EN.CD.x.CDI
vIAC US.x.239

{ZA GW.x.ALI
H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.CI1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US.x.H9
SMM US.x.PGM53
SM S x SlVQmeﬁiF L3
SMMAS 192B
TM.

ND 2.CM. 98 CM16
D 2.GA x.M14
8LC .C1.97. 97C112

SUN.GA98'L14
WRC.CI.97.97CI 14

COL.CM.x.CGU1

V2 loop end,
CAgCTATAﬁGTTGACAAgTTgTAACACCTgAGTCAT’I’ACACGGGCCT(gTCCAAAGGTATgCTTTGAGCCAATTCCCATACATT¢'I'I'ETGCCCCGGCTGgTTI'TGCGATTCIAAAAT(c}TAATAﬁTAAGACGTTCAATGgAACAGgACCA ...... TETACAAATGTCAGCA 6954
c-

Y

> >Ppr>r>—AP>— B> -

>rr>—A-4r>r>r—A>> -

-G--GCT-AT--T-CA---CA .
G--GCT-AT-- -CA—--CA—--CATT.
-G--GCT-AT----CA---CA---CAA-.
T-G--GCA-AT-AT-CA--CTTT-ATA-C.

GT--AC, GA-CCAA,
“AA- TTC---ACA---ATTT---GA- CCAAAG

C--A--G- C
C- AGGT - -AGA --C1- A--GGTC--C--AG----A-AT-AT-CA--CTTT-ATA-C.
L 1 Oy vl | s C--A--T---GA------ TGT------ A---T-CAAA- - -AGGATG- C--T--G------G--C-TC-T-GG-G---GTAT--C-TT. ..
T-oAG-T CA - -ACCAC---- - T- T- T -CCA-G- T T---GAC- -ACAT-AT-GG- -TG.T- - -AGAT_TAGG- .-~ -~ A--TC-A----A---TT-G--T-G-------G-C-CA-AT-ATTCA- - CTTTATG- -TAAA
R C D Y WD A I RFR 6.Y RCNiiTNYSGFMPK

NHCNTSVIQ Y C A P P
- EA -C---G-~ - Gﬁ]rf-?CAC?AT?GGT-TG-T?—NXGGT-TAGA? -C- A--AC

G--TCA-AT-ATTCA--CTTT-CT--TAAA..
-A---GAC Al G G---CA-AT-ATTCA--CTTT-C---TAAT..
AT ----- GA C GT-TAGG- G»--CA»AT»AT CA--CTTT-C---TAAT. .
T---GAC--ACAT AT GG- TG T--- GAT-TAG G-C-CA-A--ATTCA--CTTTATG- -TAAC
AT---AAT-»--CC---ACA-»TATG--GAAAT CAGA TG» »A--ACTAAAT TAA T-GTAAG
-A-C--AAC--A-CT---ACA--TAG---GA-AT-TAGG-TG-
-A----AAT--A- C***—ACA—*TGA***AAAAT TAGACTG*
-AT---AAT----CC--AACA--CAA---GA-AT-TAGA-TA-
-AT----A-T-T-C-GT--CA--T- AGCAA/R(T;GS GAGg

AG

T A--A-AAT. .
T- -TTATAAG A-AAT..

----- G--TG GAT ATGCA- - -TTTAAG- - -GAA. .
TGAT ATGCA- -GTTTAAGA- -AAC
A---TTT--TGTT.

GCAG» - -CAGAT ATTCA- -- CATAAGG- -
A----G-G---T T---AAT A-TTG. ..

~C--CC-A-GG-CA--T-G- - -CAAG.

G ---GCC-A-GG-CA--T- G----AAG.
-CA-G-T-TA CA TGAT---A-T--- -A--ATTAAATGC-ACT-AGAA-. ...
GAA- GCT TA-A-ATCAC- - - - -TGAG -G--ATT-AA-TCCTCT-AGCT-
GAA GCT TG-A-ATCA- --TGAA

GCCCTTAAA TCCTCT-A-TT-
-A T-G-A-T-AGCT-.
CTAAA TT-TC- (G; TAAT.

CA A-ATCA-
T CCA

V Complete

Genomes
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oN CM 99.L1

CM.GAX.GABI
DEN.CD.x.CD1

vIAC US.x.239

{ZA GW.x.ALI
H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.CI1.92.ABT96
H2U.FR.96.12034
AC.US.x.EMBL_3
MM.US.x.H9
SMM US.x.PGM53
SM S x SlVQmeﬁiF L3
SMMAS 1.92B
TM.

ND 2.CM. 98 CM16
D 2.GA x.M14
8LC .C1.97. 97C112

SUN.GA98'L14
WRC.CI.97.97CI 14

COL.CM.x.CGU1

Sowiouan)

919|dwo) Ald

CAGTACSATGTACACATGGAATTAGGCCAGTAGTATCAACTCSACTGCTGTTAAATGGCAGTCTAGCAGAAGéAGAGGEAG&AATTAGA ...............

-AG-- -AA- -AGGi
-C

Y
. —AT*—T*G CAC GT-ATC-GT-
..G- AAAAG--A TTT---AGG-»GA----AT--C
.. .GGAA -A-T--A--ATCA -G-AT--C AC TC-
...AA--GTCGCAAA AT--ATC-»TGCTTGTA-G- - -G-A-AGAATT GA- AACT-- 6553
. .GTAA ----GC-T-TA-A---A CC-TGATTGG- - G 671
AA -A G--AT-A--TGA- AG A-C 6637

6 o L GAAT-A - A -
N RTC G AW 6 ot

GACC--A-»-T TA- CC-- 7136

i
T---TACT--
TG--TACT--
T- T

. U IAGG---G--T-AA-TG: SATGG-C- T - -
.......................... AGG- -C-GGT-C-R-T-CC-GA-
AGAACTAAGAA-A-G-CAGCTC 1 A-GTCTCAGG-C- -AG-T

e T
L IGTG-AG---AAGT- AA A---A--G-TGT-TGG- - AGTAG:
..ATGAAT--GCAG- A-TG- GT---T GTAG-T-G-T-GGCTAA-C- -CT-CA---C 7045
A GAA TG-AT-C-T-GTA----GGC-TGM-AA--C-CTC--A »-G 5661
G-AT---T-GTT---GGCT-TGGAGAAG-TTATCA-C-T 7037
GGCT-TGG- GAAG TTATCAGC T 7028
A-T-TGG-GAA--TTTT,
AGT TGG GAA
CA-T- TGGAGAA—*TTTTAGG
GGGT--A-TAGAC-TTTTAA-
GGTC-CA-TAGTTTTTATAA-T-
T--T-CAGAAA--GTT-TGTAA-C 7160

.. .ATGAATGG-A-G-A-A-

.. .ATGAATGGCAAA-A-A-TG-AT

.. .ATGAATGGGGAT -AAA-TG-AT
..ATGAATGGGGA AAA TG AT

CAG GAAGGCAAAGT GG -GTT
TAAGAAACACA-GCAAAGATA-TC-GA-A-T-G- -

--AG-GTG
V3 loop end,

TCTCTTC---C- - -AGGATG- -GGA-A- -CAGACT - -T- - -TGGT-TGGC- -T--- - -A-C-AG------- A-TAGAACTTAT- - -TAC. TGGC- -GGT - G---T---AGG CT TA--T-GTT--A-TAA-T-TTATAA-C-- 7524
V. S C TR M T TSiTWFGFNGi EN R T Y I Y R _D_N IISLNKYYNL

. .TGGC- -AGT- GAAGT---AGA CC TA--T GCT--A TAA T TTATAA C-- 7458

. . . .TGGC- -GG- -ATAGT - - -AGA-CC-TA--T-GCT--A-TAA-T-TTATAA-C-- 7531

-TC------- Al . . ..TGGC- -GG- GGAAGT---AGA C--TA--T-GCT--A-TAA-T-TTATAA-T-G 6960
- GGT -TGG! AGAA . .TGGC- -GG AG 1

TG-G--TCAT---C--AAAT-TGTATAT-G- - -GG-TAAA- -ATGGGGAT - - 6835
AATACAAAGAAAGGCAAA AGG G— fTCATf - fo -AAGT-TGTGTAT-G- - - -G-TGA- - -GTACAACT - - 7208
.............. AAAT-TGTTTAT - GG- -GA- CAAA- -ATGGGGGT G 7125

GGA TGATA- G--A-AG A

..CAGAAACAT GGG-A-ATA-T-—CA-AGT-TTG--CT-GT CA-CAA- C--TATAA-C-— 71

. .CAGAAGCAT -GAG-G-ATA-TG--T--GT--TAG-TC-TT-TA-CAA-T-TTACAA-T-G 72

. . CAAAAACATGGAG- G GCA-TG-CT-AGTGTTA--CT-GC-CA-TAA-C-TTATAACC-G 71

. CAGAAACAT GAG GCA TG-CT-AGTGTTAG- GT»- TA TAAAC TTACAA-C-- gY
3

T
ACCGC- GCCAG CAC-A-

C---GCCTG TACTA- - ATG

CAG--AC---GAGT 6-TTCT-TGGC- -T-
TACTA- -A-T--AGGGA-AGGA- - -
AC---GA AGGGT -ATHC G-

. . CAAAAGCATGGAG -T---T--GTG-TA----A-C-- C-TTATAAGT -G

- T A T-G CAGAAAAATGGCAATT CA TG--T--GTT-TT--T- GGC CA TAGAT TTTTAA T--7

ATA-G...--A-G--A-T-G-T-CCCATAGATGATAAATATAGGGGCC-A-AGG-A- -TCATC-A-GGAAGTTTGT-TAT-AG- - G- CAGGA- -ATATGGCT - - 6632

fGTC GAT AG—*GAGG CA A--AGC--CATATA...... ATAAGAAAAGAGGTAAAA GTG GG GCA A TGGAAGC- TT—fTw——G**—G*CCGCT—*ATACAACT G 6858

-CA-A--AC--ACATATC. .. A-T--GA-C-TT--TG-C-G-A-C-CA-CA--G A-C-- 6797

--A TCAGAC CAA-T-ATA. .. . CA CAGGCACC—-AAA TG-AT-AGCC-TA--CC-CT--GG-AA-G- ACACAACA C 6432

-A-TCACAC-CAGGTCATA. .. A-CA GGC CCA-A-A-TG-AAG-GCT-TA--CC-CC- -GGAAA-G-ACACAACC-C 6888
-—T-AGT----ACC-ATC AATAACA GGTA GAC-A GCAGC

------- C----- G-CCCT--C-CCA--A---C-G-T--GTGGT-AA-TC-C-
TA- -TAT- -G-CAAGTAC- - -TAGT-GCTTTT-TGGC- - T-
G-CATG- -G-CAG- -ACCA-TAGT -GCTTCT-TGGA- -T-
ST C- G- CATG- -G-CAG-TACTA-TAGT-G-TTCT-TGGA- -T-
ACT TG--TT---G-CAG- -ACTA-TAGT-GCTTTT-TGG- - - T~
T I ShReTrC A AT CeTTLT Tece. T
G-TTAGTTC- - -GAGT-G
GCTTAGTAGT
T-C-ATA--T-G

ACTCCAAAAAAGATG GA
. ACTCCAAATAAGATG-AAG- -C-
AAACAA

GAGAGGGA- - -TGGAAG AT- - -TCA GG-C--TTGAGTA
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AC US.x.239
{2A GW.x, ALI

M53
SMM.US x.SIVsmH635F_L3
S%\l}[/{ .SL.92.SL.92B

.US.x.STM
MNE.US i;(AMNEON

CI104
WRC.GM.05.Pbt_05GM_X02
LST.CD.88.524
LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x. SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

V3 loop start
GAAA}'TAATT(c}TACAAGACC CAﬁCAACAAT

V4 loop start
i
G--
R

A-GG-GGTA- -GAT--GAAGGGA-- -GGIIZ
----- AG-G--&éET-»GAAGGE-»-T-GA..

AC---C-CA--C-T--

T--22C-G--C-T- - -GAAAGGG--T-GG. .
A-G--AG-A- - - CAT- -GAAAGGT - -T-GA .
--G--AG-A--C-AT- -GAAGGGG--T-GA. .

-CT--AG-A---CAT---AAAGGA--T-GA
ATC----GA----T----AAAGGA
ATT

G-A-C-----GG A-GT----GA.
G-A-CA--C-GG----- TTCA--T-GA.
T-G--G-----C--G--AGGG--TGTA. . |

--T-GG. .
GA- - - -TT- -GAAAGGA- -T-GG . .
GA--C-T----AAAGGA- -T-GA.

A LT-T-TC----AT--T-AAT-G...

Qa2999,485429999999
a

L A

T

.-GTCT-GTCTC-G-AA

.T--GA-GT-TCT-C-AT--GT
.T--GA-GT-TCC-CAAT--G-

CUiT-T-T-----AC----AAT-G
. T-TCAC-G--ATC-AAAC-CT

T-GTTTC-G---CA-GT. ..

T -A- o
T--CA-GT-- T CTATA-GT. ..
ZT TGT- GTGTC G AAAc;gﬁIZZ
“T--GA-GTCTCC-CAATC-GT. . .

CCT TTGTT
TCTA- -- —ATTGCTG— -CTA-...
TTGATC---TA-...
C-T---—ATT ATT—-CTA- e

cc SToC--TA-L Ll
€-G----TCT-ATG---CAC. ..
C-G----ACT-ATG---CAC. ..
A-TA----ACTGCTG---TA- . ..

.-CTG----CTATTTCC-CCCAGTAATA
ces C-G----ATTTTTC--GCCAGTGATT
...... -CCAAT--AGC-AA- - -CTAC

V3 loop end,
ATAG gAAATATGAGACéAGCACATT(c}TAACATTAgTAGAGCAAAATGGAATAACACTT'II_'AAA 7252

-GA---A--T- 6700
7259

G---G---TA 717
GA*—C—G*——G*—CCAG*A”G—G 7150
AC-A-A--C- G---G--GTAG-A G7122

GA G-
J-TCTCTCT- -GGGTGCA AA--GGCCA
L TCTC-CT--G-GTAGAGAAG-GACCA-A-GG- - -TTGG- - - -GAT .GA--GG--T----CGl 95
G-C-CTATT-T-CCA-G-A-GGC---T--GAG- - - -GCA- - C--G- -AGTAG- - -GC- -C- - - -C- -~GA- -AAGGC - 7309

V4 loop end,
CACTC CA-CC-ATC- AT ST GGCCA AG--G»

S Q P
7CACTCCCAGCC A

-GG TG AA---- 7667
I_K

- CATTC-CAGCCTA AAG-GACC
.CATTC- CAGCCTATC ATAA--GACCT A

- CATGGGTT-G- - CCAGGCA-G
'G--GG-TT-G--CCTTAT--G---- - G

ACG--GC-T-----G--C
AC--GAC-A--G--G

.CACTC- TAT-

.CATTCTCAG-GGTAC-

.CACTC-CA-C- —TAT

.CAT-GCCAG- - -

.CATGGGTT-G- -CC 6G-A
. CC 'I'I'

GGA 3
A-- -CGT---GGGTTAG AC-TTG 6778
AC-G- -G_(IZ_- --GCA- -AG»AAC» -- 7040143‘

- ZGCCAGAT - -T-GCAGGGAAG- - CC-C -ACAGG- -CT- -
. .TATGSGCT-G-GCC#GGTTCT» -GT-A----TG----- G

7
" TATGGCTTGG- - CATGGTA- C-GGC
....TATGGCCT-G- -CATGGCA-C-GAT-A---TT------ G
' CAAGGG-A- TTG---ACCGGGA GG- CGCA A»-GT»-C C-
. CAAGGG-G- TTG--—AC GGGAA-GC-GC-
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MAC.US.x.239

Env
H2A.GW.x.ALI
H2A DE.x.BEN

H2A.SN.x.ST
{ZBAGHBG‘._I[)ZOS

KE.x.9063

[e)

GRV. 7
x‘R KE.x. TYOI _patent
\%

Vv

LST KE.x.Iho7
K.KE.

x.SYK173
SYK x.KES1
COL.! CM x.CGU1

Sowiouan)

919|dwo) Ald

. TTTAAGCGATC CTCAGGAGGGG 7326

T-GAA-
A6 AAGGAﬁ--

cC
. ATAACCTTCAGGGC - CGAG GAGGAAT -A
AGTATTAACATGACA- -C--T- - CAG-AGC--T--A- 7368
.. .GTTACCATAATA--C- GCAG A-TAGT--T--A- 7376
. .GCGAAAACAA-ATG- AC--T CA--AT-
ATATAAC G

T CAC-
TAGA-C- AGAGAGG*—A**—AGA——ATCC G--G--A--C-
---A-C----GAA-GG- ATTT---»-T “AAAC- - - -CAGGT .
TTT-A-T-TTG-AAACC-A-CAG-G-A ..
C G GGAA- - -AGTAG-C- CA--C- .
-A-AG- TAGAGAA-GC--—- -A-GG- -A-AAA-GCA- - -GC- -ATGG--C- TAC..
TACA-C-AAACAA-T-A---T-A-CA-C........ccvvirnnn.. -GAAAG. .
-A-AG- -AGGCA- GCC--—-AT—--AC--A AAGGGC. . .T-TCTCGG- -ATGAA. .
TG-A-CT-G-CAAGCC- -GC- - - -G-TT- - -AC---CCT--C-CA-G-C....... .
CAGA- - -AAACAA- -GA-T-A-A-CAGCACAACGTGGC - C-GGGGGGAC .
CG--»CC-»-TTAGCCA--GC-/A&-GXTTGA AA--GC TAGC--A-G-C

. T-GTCC G
.CAACAAACG——CC ATGGCAGAGG AT——ﬁ— 6973

C GA-G
TTG GCTATGGCTGCCA———ACAC ACCA-GA- GGCC GA——TGA——CGG A.

--- ---CCACGGTC- - CAAT CTGTACAC- - -GCA SoooiT--A- 6858
e CTTTAGAG R A B LA T CAL L GaT Lo ACTGTA ChG AT ARG

-G-AG- -AAA-AGGCT - - - GC-ACCTC - - CAAATCGA- CAGC - G- C-AC ACAC-C--CAG-G----T--
GOCAC TCACGACEC 6. SRIACTE 6! GG-A---G--A--C-ATGG. - C-AAT .GTGACCACAATATCT-GG-GATTTCAAC-CCA- -

...... GTGGCCAACATAACT - GG-GAT - CCAGC - -AA- -
AGAAATGATACTCAAATAAGA-GG-CCTC-GAGC-TAA- -
CCTAATAAGACTCAAATAAGG-GG-CCTCCGAAC-TAA- - A

GCAGCCCA- -TRGCTA-C-RGR-GG- - -GG-A- -GC- -A--T-AT-ATG--ACA..
-G-AGCTATG-AAGC-A-G-AT T-GG-A- A-CTGGG. ..vvvvn.nn . .
G- -AGCCATG-AGGCCA-G- AGA C--T-GG-A---G-TC--C-ATGAT-C-ACC.......0overrasnn.sn
AGCTATGCTAGCCA G GGCATGG- -GATTGCA- -A-CAGAACCACAGCTCGATAAACGAGACT . .
AGCTATGTTAGC-A GGCATGGCCGCTTGGAG-A-CAAGGAGAA. . . AATATTACAGAAGAA. .
-GCTATG-TAGCT, GCA GACTCCA--A-GCTAATAAG. . . ACAATAAACAAAACG. .

-A A-TGGAC AACCGAAGTGAAAGT. .

GAGAATA G
GACAAAATAAAGATAAGA CAGT- -ATGGT .
................... A-GTA-C-CGGGTG-

GATAAAATCAATTTGACGGCT - CTGGAGG- . . . s

. AACCAAATTAACTTTACA--A-C-

.GGGAAAATTAACTTTACG- -A-CGGGAG- CTC

.GAAAAAATTCGTTTTA-AGC- - C-GGAGA-C-CTCA- 7268
AGCGTAAAGTTAGTA-CAG-A--TGGAAA---TTCA- 7814

GG--G-GAAGGAA-CCC-TGT-A-
GG- -G-GAAGCAA-CCC-TGT-C-
GG--G-GAAGCTA-CCC-TGC-A-
GG--G-GAAA--G-CCA-C-T-A-

GG- -G-GAAAGAG-CCA-T-A-A-T-- TCACAGATAAGG AGC G- - --CG-GAG-A-CTCA- 7800
GG- -G- - AAGG: TACA-CA-C-GGAGA---TTCA- 7172
GG--G AGTCAGATAAATCTGGCAG A-C-G-AGG- T- 72

TTAACGGCT - CTGGAGG- ©
RAACAAATTAAGCTAACAGCT C-GGAGG- .
.. AAGAAAATTAATCTGACAGCT - C - GGAGG- .

. .AgGAAAATTAATCTAACAGCT -C-G-AGG-.

-G--G-GAAACAG-CCA-TGTCA-
GG-AG-GAAGGMAMCC - -GGTCA-
GG--G-GAAGGAA-CCA-TGTCA-

ATAA G TG .
GATAAAATCAATTTGACGGCT - CTCGAGG B
. CAGGACAGAAACGTGACAGGGTGCATGTTAAAGCAGCTTAAGGTGGA- JITT-CA--A-CAAG---- 7173

GGAA GGTCA- - - -TCCCA-GT - - -CAGG CG
»2(—3-6 GAAGCAG CCA-TGTCA- - - -TCCCA GT-- -C GG---T-AC-ATACT
....... GAACACAACAGGGTGTCATCTTAAAACTATAAGTATAAG-G- -TCCA--GTTAA---C- 7127

TC--- -C AA G ------ A-TC-GT-AG----TCC-T-TGG-G--AT- CTACTAATAGCACATGCATAAGTCTCAAAGGCAAAAAGATC
-A-GAT-AA--AT-GC-T-T-C-A- GAC CAC AATATGACATGTAAAAGCAGTAACAACAAA .......
---A--AT-GACA-CTCC-TATGG-G- -ATG- GTTAAAAAGAAAG. . ....iv i ATAAAGGTC-C-G-CT-CA--A-GAA---C- 7500
GA--GT-AA--C--G--T-T-T-G- GGTT TAATGCAAGTGGCCCTTGCAGGGGGATAAACAATAGA ............... GGAGTGGTAAACAAAACAGGGTGTGCCTTGAAAACAATAGAAGTAAG ---CT-CA--A-CATT-
G-C--GAGA--G--AA-AAC-C-TGGGC- - ACTAT - CAGGGGTTAACATAACAGGCATAGGGAGG. . . . ... ........AACTCTACAACCTTTGCCAAAGCAATCAAAAGA. ........ AGTTT TAAGAG A
- - -AGA- - GTGAAAAATCT - - CAG- -GT - - GC- -AGAA . e A AT C
A--GT---GTT-CCAAA-G-C-GGT-T-A-GG--C-AAT.. .. AATACAGAACACATA-ACCT- - -
GG- -G-TAAAGAAG- -A- - -TCA- -TT-CCAAA-G- - -GGT-TCGGGG- -C-AAT . . .. .GATACAGAGAAAATA-A-CT-
GG-AG- -CAAGAGG- -A--GT-A--TT-CCAAA-G-ACGGT-CCA-GGC-C-AAT. . .. .GATACAAACAAAATC- --TT----AGACA-TTT--A- 7433
-G-AG- -AAA- TG--A--GT A--TT-CCAAA-G- - -GAT-CCA- GG--C-AAT.. ..GATACTG AGAGATT-A-CT- - -GAGACT-TTT--A- 6951
GG-AG-GAGA-AA-C-A--GTG--G-TTCCAAA-G-G--AT-TCG- GGG»CAAAT AACACAAGGCAGATT GGCTAAGTAGACA-T-G--A- 7413
GG-AG-CAAAGAA-C-A--GTGAG--T-CCACC- - -A--GT T-GTGGC - CAA GACACAAACAAGATT - - -CTA- - - G CA-T-G--A- 7624
GAGTC AAG--C---ATA- »X; AA- -ACTCC C GGG ACCAGACCTGTAAAAATTTTACTAGCACTGGAGAGGAGAACAAACAAAACACGGACAAGCAAAAGGAGTTTGCCAAATGCATAAAGACTCTI'AAGATAGATAA T-TACTA A

.......................................................................................... GACA-TA--C- A C A- 7084
................ ATAACAGTA A 7011
.GGAACAGCACAAATAAGG -GT-AG- 6673
................................. CATCACA GG C GC-GT-AGGA 7126
ACATTTGATAATATAACAAAGACA. AAGCA

TGCAGATTTACCAATGGTACAGATTTTAAAAAGATGATTAAGTTT.
.. .AA'I'I'CAGCAGACTTTGCTAAATGTATTAAACGG TTCCAGA

. .GATTCTAGAGAGTTTG! ATGTATTAAACAG.
AATAGCAGTGCATTTGCAACTTGTATTAAACAG

ATG

A -ACTA CAGAGGGGGACTGCAATAGCAAGAAT

CAG- - -T-TAA-AAT - CATGGGT - - ATTAC - CTGAA . TCAGAAAAAC. .
AG CA--CTT-TAA-A-CTC-TGGGT - -ACTAT - CAGAG . GAGTGTAATAAGAAAGGG

CA- TT-- -GA- -G TG- - - -AGA-G-TTAA- -AG-C-GC- - TG- ATTAT - AAGAAGGAAATTGTTCCACACCAGGA

TA-TT---GA-A--TGC-T-A-AGG-TTAA- -C--CAGCG-TG-ATTAT-C-CATGGAAACTGTATAGATAACACA

TA-TC---GC-AA-TGC- - -AG- - GTTGAéE;A/E G-AGCC-TG-ATTAT - CAGAAGGGACAGGGACATGTGATTCT

C CCAG 31
GTGACCTCAACATCA-GG»G TCGCAAC--CA---A- 7010

GGAA----.
CA-A- C CAATT-GC-A--GA-ATCA- -AAGAATTTA- .ACTATCACTCCAAGG- - TGG-AATAG-AC-A-T- 6769
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V4 loop start
ACCCAGéAATTGTAACGCACAgTT'}I:'TAﬁTT(c}TGgAGgGGAAT;TI'TCTACT(éTAATI’gAACACSACTGTTTAﬁTAgTACTTGGT'I'I'AATAgTACTTGGAgTACTGAAGgGTgAAATAACACT

AA »GGC-»C TG-CA-A-GACATG-
CA-GC--A-GG-ACTT-G-AGA-TACTGA- GGGGCAGA-
-C»-AAAAC AG- ACTG'I'I' AAT--C-G-AC-AAT-T---C .
G-A---AA--TATCAGGACAT -A-GGTTAAATG

_________

e GA------C-A-A-C-C-G-CA- CCACA--GGGTCA A- .GACACT.
-GAGGAA- TAC ----CGAG--AG-TGAGC--. .. ... .vrnnnr .
-TA---C- TCAT---ACG-A-CC- - CTGTA-T6TT 62 -T6T"
CTA----- TTA-C- -CT----AAA-TCCGGATGCCA-GAG-TC- -AGGG
-GCC --A-ACACG GGAAACETC ECAC ééCG$TGCCCT-

7016
6972
7011

AT-AACAA
-GAACC-A--A-ACTCATG
ACGC- A—-AAACCTTGCTCA T-AAA- CTTGC---A-
A C--CAACA-C-C--T-.

7485

ATATCTCCATTCGACGTGAATAACAAGCCCAACACCACGTA C-TGGT 7435
G-ACATT GAATCCACCTTCAATGTTTCTACCAATGCCTCCACT-CCTA-A--GG- 6060
.............................. ATCACAAGCAA TACA AGG- 7409
.................... GTCACAAGCAA-TACA-AGG- 7415
. .AGCAACATCCATACTGTAACAACTA GTACCACA GGAT 7403
. .AGCAATATACAT, CCA--TACCACC-AGAT 7375
..TCAAATATACATACAGTAAAAACCA-—TATC CC-TGAC 7510
. .TCCAATATTGATACTGTAACAACCA--TACCACA GGAS 34204

AA- -TC-CACAAATT -ACGAG.

--C--C- TGT--GT T- A--CC ATT-GAGAATAAC-CC- -AGAAATT-A-GAC.

-C--CCTT-GTGTC--A--CC-ATT- GAGAATGAC CC--ACAAATTCAC-A-.

-—C--AATG ATTGGT-TC-A--CTA-CTAAATAA- - -A-CAGAAG- C A--AA.
AT GG -T--A---TT GTTAAATAA G G-CAGTAG-

G-CCA---T--T
-TGAT - - GGCAAA- TGTTTTT G
»TGAT--GGE g TATTT- T GC-

- CGGG CA GAKCAG

GTA - AACAC-GCGC.
AGAAAAC GA- CG A CA--CACAG
GG -AAC--A-CA-A-ACA-C-CGG.

-AAG-TATATGT-GAC---C CT- GGTAGAAAA --GA- C GGGCTC AG-GA.

-AAAGTTCATGT-GAC- -

GCCCC,
ACGTCAAGG

| AGATGGAAACAACAAAAGAAGCGA - -GCA - CAGA-G-G-
AGGTGGACAACTCAAACCAAAAAG— - —CAGCACA A G- 7335
TGAGAGATTGGAACAAAAACAAAAAG- - - CA G-GG 7538
ACTACCCAGAAGCCACAG- - —CAGCA A A-GG 7361

. ¥AT 72

c-
STC-C---T-GG
-CC-C---T-GG
-C--A---T-G-

-T--G
-T-TG-C-TCA-AG-AC-T--TGA-GTTG-
GC--A---TATT-TGC-CCTC-
-TATT-TGC-CCTC-
-AATT TGA CCTC-

GGA
-TC-A-- -TACCTGAATAA CG- - CAGTAGATCCGGAC
-TG----- T-GCTGAATAA-G-GTC--A-A-TG-A-GA.
G - CC - C --CTA- TTGAATAA» -- GTCAGTAGACCCAGAC

ACACT....... . . AGAAATAGCACTT GTC AG 7
...... T NV Y SR AACATAACCT-G- - -A-T-AC 7127

C-TG- AA» -CAAC-A--CATAC-A--AC-CAG-A- - -AAAGG- GTACTGCACCAGGAGAAGATAGGCCGACAAGAGCACAGGTATAGT AC--AAC--A- 6843
-T--C--CAT- —GTTCTA- --CCTG-A----- CC-A-G-GTA--AC-AC-CAT-AA-CCAAGGC- -ATTACACCAAGGGGTCATAGGAAAG. . . AAGCCGAGGTCGAGT-AT - -GAC --AG 7293
Tevene-- T----AG-A-T--C--AGTATGGAATGAC-CA-CCT-CAAT-AATGG .

C---AG- A AGCAG- -GCA%(G}GAACAA CGC-- -GQGACC AATGG.

--GT----AG-A-A--CC-GGAATGGAATAA- - -A-ACT -AGAT -AATGG .
--GT---TAGGA-A- -CC-AGAATGGAACAA- - -A-A-T-AGAT - AATGG.
--GT-T-TA-G--C---GC--AC-T-AC-AA-GGA-ACG-AA-T-AG-A-.
GTTT--A-GA-T-- -GCA-A-GTG-EéAA-GGCTA—G- -AATCCA. .

TAT 76
.A-TTATGCCAGT-AC 7433
. AGCA-TTATGCAA-A-AT gé%g
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V4 loop end,

CA
A- TG--TCC--—A T

C-AG-~-CTCA- - - -GGAT-CA-CTCC- -GAGTR-C---CTG--A--A-GACAA- -

»-G C-C-CAA---GGAT-T--GTCT---T C--CTTA ACGGCAG- -

-G-C- CACAA---GGAT T--GTCT-GGT-G -ACGGCAA- -
GGAT T--GT GT - --AG

HHOO  —— 1 —HO

CAGTGGA-GGTT--T--G----G----T--G-T-C-CA----GGTT- TACGTCG--GT C -CCAG---A-G-
--GTTTG --T--T TC CT---ATGG--G T--TGAT---T T- C---GTCT G-A .GCCT-G “CAAC
- T-T-C C gCGT A- /éG»-EAGT

-TG- GTC
ACAACCA- - -TTCAATAATAG- - -CC- -
-GGG T --TT-GGAG- - -AAC
..--TT-GCA- - -CAGG
. GA A

-GGAG- --AAC

cC- TGGGC AAT—*—CAC
CC-TGGGC-AAT---CAC-

C-TCOT--GT- - -TGCC- -TCGC- - - - A--T-- A TT6
TAT---T-G--TGCC---CG -GG-T ACC--GCT
COALT AL GARC. Toce. TSR AT G T e T eT LI CRe LT eaT A eE LalRT et

V5 loop start

ATCACCCTCCCATGCAGAATAAAACAAATTATAAACATGTGGCAGAAAGTAGGAAAAGCAATGTATGCCCCTCCCATCAGTGGA ......... CAAATTAGATGTTCATCAAATATTACAGGGCTGCTA'I'I'AACAAGAGATGGTGGTAAT .................. AG 7606
CT K QI I Q G S G _Q C S S NI G__ G _G . _S

A--A- G-
T--A---G-TC--GA-TATAG GCC-
A--T--AA--A-CC--CA--TG- - - AACACATGGAACAGC . . . .
T--C-oCo-A--T--AA--A-TC- - CAGTT- - - - CARCCATGG
SC-GC--A--T--AA-TA-G--G...GA--G- -CAAATAT
A-----T c ACCA

CAGCAA . .AAAACAGAC-

A
T--A--C--CC-CGA-GC--GA- -AARAT 7328
-TA C--GAG-T- C-—AAGAACCGAGAAGATCAGGGAGAAGATCA 7103
-A--TA-CA-G---GC---AAAA-AC--CAA 0
T---T--A-CC--GA-
G- -AA--A-TC-TGAC-T-AGCATAA CGCAGTC
-T--A--T--C-----TTC---CAC-CC-GTG
T-CC--C»»GA»T--»G G-»G'I'I'GTA C-AAAC

“C27G-G--T--T--C--CA--GATG- - - CCATGTA- GGCGAC
G-C-C-G-G---TACT--T--GC-GAT- TT--CTA ACAG- - AAT
G--C-GG-AT-CTAT---T-GGC-GAC-T---

C
A-C--C---G-GT-~--CA-TA-TG- -GAC-CG- - - -TCCA- CCGAAC

CTCA-AC
-CA-C--CA--GCC- AC-TT--CT GATAG- -AAG.
-»CA C--AA--GCG AT-T---A-AGAA--GGTCTA,

CC-AAAAA GATGAC.
--AAA--T-C--TGAGGTTC- AAAGACAG AGAGGGA.
--A-A--T-T--TGAGGTCC-ACTA-T-G-AGGA
-CAAAGAG- -ACTGA- - TGTT-TTG-AA-TACAAAAAGTAGAGAAC
--G- CA--ATACG GG --T----TA-AAC- -CAAGTCT

T TA»-TA»AA G-AA
A-CT-A--TA-AAC- - -AAC
CT-A- CTA AA-»-CCAG
-A--TAC,

--G CAGCC---~C-- - -TATG- -GA-TTGA-CTA-AAC - G- AAA
-GGG A--- —AAA -TAC--TGA- -TGC-AAAGATAG- - AGTAATGAA.
T CACTA GG
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V5 loop end, .Rev Responsive Element (RRE) region
CAACAATGAGTCCGAGATCTTCAGACCT""’”'"’”‘"’”‘"TAT"""""""AATI'"”\""""TGAATTATATAAATAT ............... AAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAG
N S G G RS L_Y K_Y K_ V.V K I E P L G V A P T K A KR R V V Q

G_D M R D N _W
TT-FCAA»AAA‘IT-
AG-G--CC-
AC-T»GCACAAAA--
T--T-C AT

-C--A--A- CA GN--A--GCC-—AAA AA- ACAAC CTCC......
-A--G. CAT CAGT, GGA ...... GAAAGG- ;%27

AA-T- TT-AAG-GTC

~-CGGGGA- CAA-ACAGAAG-TTAC-TGTC- - -G-

...... A-TA-TATA-CAG-GTAC-_TC---G-- - -A . A--T-----T--A--GCACAC- - - -GCA -7
G6-TC GA- TAAACATALG-TT-T-TAAC. - G- -TA-C -T C C . I C-o--oC T-I- -AAGT-GA-- -TAT-CA. -AG- AAAACAACACCATAC 7255
""""" C-T--AAT G- -CA C . - G G ACT G -T b

T B LA T U G-CC
C -AGEC- -TGCA- - - -AGTA- - -G- - --CC-GG- -

A--AG-AA Al -AC- 7436
-A T--CC- T--T—-T-—TTCA TG-GAC--TAT-AA-GA- CAGAATCGGCAGAGTCTG 7197
J{ev Responsive Element (RRE) start

-GTACACTACTGGTGGC. .. ... 8167
R.Y T T G ... TS

. AA- -CAAAT-TTA-CTTT,
CAGTACC-C-AAT-TTT---TGA-T
.. AA-CTT-CTAAT-TTA---TGA-T
AA-C-T-CAAAT-TCAT-TTCA- 'g
T

_.
A

alnilsialslnlslnls]
A A A A A A

T-C-C---TATCATC-A-CAGAT. ..
--A»»C A--GTAT...............
-T-T--GA---TATACT-GC-CCACA
»A-T»-GAC-TI'ATAC -GAGGA. ........

-G---TTGA-T--C
--AAC----A-T--C
CAC----A-T

[alatatalatat

o
)>
44
o
C\
('\
S
>
o0
>
o
(2]
(2]
o

G-A-T--GA--GTATAC- -GAGGT . .. .. ...
G——AT——GA———TAT——¥ G

©IAA-AG- -CTAATGT -A-ATT-A-TCCCC-G- - AGAAAC- - TC- - -G
. .GAAAG- - CTAATGTGA-ATTGAC- -CTA--T- -GA-A- - -TA---GCTTA- -
AA-AG--C-AATGTGA-GTT-TC-CCTC-G--TGAAAG--T----GCT-A- -

)>>)>O)>>)>—|>)>c—1|)>

A--TC----C--G---
. . A--C G ~C-GCA-CGG- - GCACGG- -
-AGT--C- -AACAGT - GAGCCCTCGTC - C-G- - AC- T——-TCG---C--GCA C-G-T-CACGG- -
ATCA»-CATC--A TTG-AGC-TTC-AGCC-CCTACCA-C-CCTTAA-TC-A-TTGTG- -CAC-GG-GCAC-T--
... .AGAAATC-AG-GA-GTTC- AA CTCCTTCCA-C--ACA-A--TC-- -
A-TAAGC-AG- GGAA'\
A-CGGGC - -G-GGA cc- T CA-T-GG-C-A
AGGAGGAA TCTGTCT”TAA(J IIIGCCTCCCTC TGGGA- -CAA-TC-A-TTGTGGCAAC-GG-GC-C-T--C
GGAA-T-TGTCTG--AGATTCTTGCCTCCCTCCTGGGAA-CAA-TC-G-TTGTGGCAAC-GG-GC-C-C---
AGGAGGCA CCTAAGT - -AAAGTTCTTGCCTCC-TC-TGGGAA-CTA-TC-A-TTGTGGCA- - -GGG-C- - - - - - -
.......... --TAC- T GAA TTTA--CC- AC--C»A--G--GA---TG A -
AC--T-GAATTTTG- ACCTACT CTA--G--GAA--TGTG- -GC---T TC- . TA-T- C -C---CT ACG-
T6:TG6-A TGGGTGTGCT-ATCC-G-A-C-CC-AATTT--A-CAT-CATTAA-T-CTTTG----- GGGA- G-»-C ............... T-G TAT---A--- 7156
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AC US.x.239
{2A GW.x, ALI

M53
SMM.US x.SIVsmH635F_L3
S%\l}[/{ .SL.92.SL.92B

.US.x.STM
MNE.US i;(AMNE()Z7

CI104
WRC.GM.05.Pbt_05GM_X02
LST.CD.88.524
LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x. SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

SaWwIouUaN)
919|dwo) Ald

Env gp120 end\ﬁEnv gp41 start
GAGAAAAAAGAGCAGTG. .. ...
R E KR A V G

A-CC--

- -CATAACC- -

.. ----CATAACC- -
. .ATCA-CT- G - -ATAACC- -
. .ATAACCC- --- -ATAACC- -

C
“GACATAG- - - -ACA- 7638
.GACATAG- -A--CG- 7594
L--A---G----A-GT 7964

- T -
A-C-G-----G-T-CCT, . .TTG-TGC-G- -T-
TTTC-C6CC- - AGGCG- GAAGTGTCTT---TGCT G6-C-

Env gp120 end Env gp41 start
..GAC-TGG-CA- -AGA 8325

D V V K R
“GAC-TGG-CA--AGA 8364
.GAC-TAG-CA--AGA 8380
.GAC-TGG-CA--AGA 7810
.GAC-TGG-CA-AAGA 8356
.GAC-TGG-CA-AAGA 8342

- -CACCTGTT ccC--
T...GCCATTATTC- -
.GCTATT-TC

“GA-CT- J-AA- 8083
“GA-CT-G-A---AA- 6970
.GT-CT-G AA

TG G-
CA-GT-G--A-ACAA- -G---T-
G-C--TA--A--T--C--A---CA-GT-G--A-ACAA--G---T-
G-C--TA--A--T--C------CA-GC-G-C---CAA--G---T-
-G-GC--TG-G-CAG----A--AC-C---T- TCAGACT-» G-
GAGC--'IG'G G(-;C G
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0lo
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zz
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AC US.x.239
{2A GW.x, ALI

M53
SMM.US x.SIVsmH635F_L3
S%\l}[/{ .SL.92.SL.92B

.US.x.STM
MNE.US i;(AMNEON

A\
LST.CD.88.524
LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x. SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

RRE end,

CSACGGCATCTGTTGCSACTCACAGTCTGGGSCATCAAGCéGCTCCSGGCAAGAATCCTGGCTGTGGAAAgATACCTAAAGGATCSACSGCTCCTGGSGATI'TGGGgTTgCTgTGgAAAACTCA'{TTgCACCACTGCTGTGCCTTGGAATGCTAgTTGGAgTAﬁTAAATC 8077
-A- T-

T--A
C--AGG- -AT-TR-A
--G--A--CT--C- -AGGT-AT-T--A

C--C
< -GTCTGCA---C-A--G----- [

GG-T--

| BEEREREER
A==

“A--TG-CAAT---GC-G-G--TCA---AA-A
-A--TG-CAATCGCGCAG-R- - - CA- - -ACAA
G-GAAC

C
S € TCT--AT--AAT-CA-TT--G--TG-CT-G-
--C---GCA--G- -AAATGAA- - - - - A--TG-CT-G--G-AA
RRE emL

A--A---CCAAA-GCAA-T
P N A S

- --ATTCTCC-AAG-G--TCAT---AA---T--G---CCAAA-GAAA-T.
-A--TGAATTT-TG-AAG- G»--CAT--»A A A- -CT) AC C» .
-A--TG- GT-G----AAG TCA---CA -GTA AAC.
-G---G- AT-G- -- G-A»»TCAT--CA A-»-GAG---CCCTGG CAAAT.

CATTIIATT--CC-CC-GACT--GC-T--G-A----T--G-
<A-T---A-T--CC-CC-GACC--GC-T--G-A----T--G-- - -C- -GGCTAAG- -AAATTCA-
T A---C-CC-GACA- -CC-A- -GGAG- -TG-GC-A--C- - -AGC- - TT-A-CTTC- -

A
“TG----AA-C--TA-C--CC-GC--ACA---T-A--G- CG-»T--C-
S 7G-G--AA-C--TA-C--CC--C--ACT---C-A--G-

AA-C-------T-C-

-G-TGCCA--A-A---G-

C- -G%T- AAAT - -AAACAA -
GT-AAAT - - AAAC

--AGG- - - - TCAT- - -AA- - - -GAG- - - - CATA
-G- ATTC-»G AG--C--_CAT--A--A- - A-G---G- GAAAGCA: 1 TG-A

C
- T C---GCCA.TA-TCA G-ATTT--G-AA-- - - -TCA- - -A--A- -AA-G- - - C-GCAAGCA- -TG-C

-A
TooTT- GG ------- GCAAAG-»T CC GCATT-»G--TG AAAC TG AA ----- T- GA---AT------ C----- CAAG-CC---........... 7476
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SaWwIouUaN)
919|dwo) Ald

H1B.FR.
Env
H1A1.UG.
H B.US.9
HI1C.ET.
H DCD
HIF1.
H1G.
HIH.
H1J.S
HIK.
H101
H102 -G CGA-A -
HIN. “A“GA--C- TT--6-T6-C--TTTTGGAC-T--A---C-G
H10. TC-GC-G--A-G---CATA-GCTC-ACC---T-TGAGGA- - -AC--A-G
H10. CA-C-C--A------GTA-GCTC-A-T---T-TGATGA- - -AC---C-
CPZ.C! ---TT-G-AC-G----CA---G- AC G---T-TAATA-CT-AC--AT-
CPZ.C TTGGT---T-A-----
CPZ.C
CPZ.CM.! T-TAATC--T-A---A-G
CPZ.CM.! TTTAG-C-T--A---C--
CPZ.GA.88. TTCAA---T-AC-GAG-
CPZ.C TTAG-C- T--A--GC--
CPZ.C, G-A--T- G AC A
CPZ.TZ.0 TC- TT G-AG-A--C-CT---G-AACC---T----- C*GT
CPZ.C. G-A-GA GAA -T--TT-TGG
CPZ.U
CPZ.G.
ON.C
ONCNG xNGI
N.CM. .
US_1.CM.OI. .TGGGCAAATCACACCC-G-
US_1.CM.01.CM1239 . TGGGCCAATCATACCTT
US_2.CM.01.CM1246 .TGGGCAAACCACACCC
‘CML01.CM2500 - TGOGCTAATCATACCC -G-
RCM NG x.NG411 AC-- CA- :
CM.GAX.GABI T TR AGCC T ARG SACARTACE T AC 6" -
DEN.CD.x.CDI s ~AGCAGC-CTATTTG- -AATG-GTCAGA-GCCT-GA-GA- -G GCA
AC.US.x.239 crseaes -AG-----CA-TGA---T---CAA-------- GC--A-GG--G--TTC-TGGA-GAAAAT- - -ACAG--C-CC-A--G--GG-A----TT--A----- G----- CATGT-T------ CAAA-G--GA- - - 8623
Env . e L IQQEKNMYELQKLN
H2A.GW.x.ALI o B -TT- ACGT- ‘I*---C--CAM- -
H2A DE.x.BEN G-A-C--G-CCG-T-CCTAGAGGCAAAT - - CAGTCAAAGTT-A-
H2A.SN.x.ST GCA-CG- - -CCG- - -CCTAGAGGCAAAT - - CAGTGAAAGTT A-
H2B.GH.86.D205 A
H2B.CI.x.EH!
H2G.C1.92.ABT96
H2U.FR.96.12034 G
AC.US.x.EMBL_: GC--A- GG--G--TTC TGGAGGAAAAT
M.US.x H9 A-A-C-GG-G- - -TTCCTAGAGGCAAAT - - -ACTSAA-Y-T-G-
M.US.x.PGM53 A---C-GG--G--G-CCTAGAGGCAAAT - - -ACTCAGGC-T-G-
SMM.US x. SIVsmH63iF L3
SMM.SL.92.SL
IM.US x.ST T- C --G
NE. USXMNE027 GC--A-GG--G--TTC-TGGAGGAAAAT - - -ACGG--C-TC-A----- GG-
DRL.x.x.FAO A-A- AG G-AG-T-G-ATAT---A-AAC- -TACTCTTGATT-AC-GA-GG-AT-TG-A--AG--C- -CAA
ND_2.x.x.544 -A----GCATAGTG-CAAAT - -GAC-ATAGACT -AC- GAGGG AT-TG-ATTAG--C-G-G---CATCTTT--G- -GCAAA- 988
D_2.CM.98.CM16 -A-CAGC-CTA--TGA-AAT - -GACAGTAAACT -AC-GA-GG-AT-TG-ATT-G-GC- --AT-T- T--GC--GAAA- 355
.GA x. G»CAGC-AT»--T A-AAT--GACAAT GATT-AC-GAGGG-AT-TG-ATT-G--C- ATG 8284
OLC.CL97.97CI12 T----TA CAGGA----G A-AG-T-GAC-AT-G-AT-TC-AG----GC- 7829
GRV.ET.x.GRI_677 - - TC
VER KE.x. TYOI _patent
VER.KE.x.9063
VER.KE.x.AGM155
VER.DE.x.AGM! CAA-ACA- AG-GC. -G
TAN.UG.x.TAN1 AA AGTA-TACTC---TCA--G-AT-TG-G--AG-GC-G
SAB.SN.x.SABIC --GC---- -A--G--TGA GCTAAC- - CAGTAGGA-TT-A--GC--G-A--TG-A---G--C-------- TTGG- TAGT ATCAA
D_1.GA.x.MNDGB1 CTGCA CAAAAC - - TACAGAAA-GT-AA- -C-GG-AT- TG T-GAG-GC- GA-»CAC» -T---
DEB.CM.99.CM40 GAG-G-A---G-G G T- T C
DEB.CM.99.CM5 G
TAL.CM.01.8023 .TGGACAAACTCCACA -
TAL.CM.00. TGGTCGAATTACACA* -T- CTCAA
SUN.GA98.L14 i A-CACG-CC-A-
WRC.C1.97.97Cl14 . TGGAATGCAACT-CA-A
WRC. CI 98 9 . TGGAATGCTACT-CA-A

ATGTTT--G---CA-A- -AC-G 7280
AGGA-TA-C--TAAAA-G---C-AG 7385
éG A-T- CC--CAA A- GC--C-GE 7382

.TGGAATA- -AC--CTGC-

LST KE.x.Iho7
K.KE.x.SYK173

SYK x.KES1

COL. CM x.CGUI

TCTGT-CC
CoTIGE - CRAc IECeAR T AC GAG- T--66-G- 6 TG--T--TC-TACTA
.GGAGA- - -GG-TCCA- - -C-GA- - -T==------ AAC----- C-TGAGCG-G-A-GA- -~ -~~~ GATA----- G-GG-AGACT-A-T---GG-AT-T6--TTA----- GG-A------A-GA- - - -GGCA
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L8C

Tat Rev intron enq\;l" at Rev exon 2 start

EIB.FR.8§).HXB2 AATGGGCAAGT. . .TTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTI'AAGAATAGTTTTTGCTGTACTTTCTATAGTGAATAGAGTTAGGCAGGGATA'I'I'CACCATTATCGTTTCAG{\‘\CCSAC 8384
ev exon
Tat exon 2 b T
K W _A S LW N W F N I T N W L WY I KLF I MTI VG GL V G L R I V F AV L S IV NURVRQGY S P L S F Q'TH
85.U455 G T- T-G-C-- -AA- A----G- -A-C- --C TC-G-

)

>>>>D>I>
lalslalslnislalnlnlsl
O—A—d——————

o
lalalalalalalal

OOOOOOOOOOOOl\l\\\\\\l\l\l\

PZ.CM.01.SIVcpzCAM13
PZ.CM.05.SIVcpzEK505 . GCA-
PZ.CM.05.SIVcpzMB66 O 0 A T-G-----A-----A
PZ.CM.93.CAM3 . -AGGG- - -A-CA-A-AT-T. -AGCA-AG,
PZGASS GAB2 T--AA-A-G----G-A A-GA- - -AG
7.CM.98.CAMS -A AGGAAT-»-TA A AG TR AGeA AGh
>Z CM05.SIVepMT145 - GALAC--A-C-- G-
7.00.T, A-G----T--GCA
b7 CAL05 SV eprL B7 & A
PZ.US.85.CPZUS T
7.GA.88. GABI C
ON.CM.99.L1
ONNG.x.NG1 T
GSN.CM.99.CN166 C
N.CM.99.CN71 C
US_1.CM.01.1085 C
US_1.CM.01.CM1239 C
US2.CM.01.CM 1246 C
US_2.CM.01.CM2500 T
CMNG.x.NG411 T
RCM.GAXGABl ~ -T----C-CA- . GCA-TC-G----C-G--TC-TCACTCO-~-A-~CAA- -~~~ o A= -GC-T-CT-T---n--AT-~-TA-CA----A-----G---C--GGCTGT - -TCOAA-TCTC-T- G- -ATC- -~~~ -A-- ¢
EN.CD.x.CDI -C
vIAC US.x.239 [ (N G--C-TG-TTC----A-AAA------- C---ATGGAG-TTAT----- T-T---AG-AA--CTG---==------ GASCTA-A- -G ACAA- [GC-AGE- -AGT A- -~ G- -AGG- -G G-TC-C-TCCCA-C- 8790
F G N WFDLASWTIK VY I Vv v LRIV IVY I Q M L AKLRG QGJYRPUV S
HOA. GW.x AL -TACC--C---C-~G-~T----CGCC- --G-TAA- -~~~ <T-T- A T T L e --=-C---AGG--TG- e dertec b 8809
H2A DE.x.BEN G CTC G-GCAAT-GT-A- 845
H2A'SN'X.ST G - - - 275
H2B.GH.86.D205 G--C-C-- 821
H2B.CL.x. EHO 6--T-C--CTCC---A-GC AA-A----TA AGG- - -G- - -TC-CCT! 307
H2G.C1.92.ABT96 G--C---- C---GG-C-TTAT AA---TG CA-ATA- - --G-ACAA AGG 218
H2U.FR 96.12034 G-TC-C-- GA-ATA- - - -G-AC GG- - -G-T-TC-C 329
IACUS XEMBL. 3 G--C-TG- G-ACAA- -GC-AGC- -AGT-A- - - 921
M.US.x G--C-T-- G-GCAG- -GT-AGC- - -GT -A- - A-
SMMUS Poms3 G--C-T-- G
SMM.US x. SIVsmHG%SF L3 G--C-T-- G-
SMMSL.92 SL92B G--C-T--
TM.US.x.STM G--C-T-- GAG--TATT-»--TAT
NE.US X MNE027 G--C-TG- CGGAG-TTAT - -
RL.x.x.FAQ TCA...-G-GCT G-TT-C--
ND_2.x.x.5440 ~C-TAAACTTCCATGG-CTA-C-G G--C-T--
ND_2.CM.98.CM16 -T---A-TTCC. . .-G-GCT-GC- G--T-T--
ND 2.GA x.M14 -T-T-A-TTCA. . G--C-C--
oLc: C1.97. 97C112 ---TAAGTGA- . . --TT-GG- AC-A-GAT--G- -AGG-AGA
GRVET x.GRI 6 T--G-G T-T-CA-GG-TAT- - TGGGGATGTA-C-GA-ATA-
TRR e o palenl < ---T--C---ACA-A---TA-GGATGTA-AGTG- -G-
VERKE x.9063 AC-T--GT--C-G-A-A-AA--TA-AG-TGCA-CGG- - - G-
VERKE x. AGM155 <----T-GC---ACA-AT--TA-A--TGCA-AGC- - -G-
VERDE x. AGM3 TC CG-TT-CT----G- A (T-GC.--A-A-A. - TA- - TOCA-AGC-- G-
TAN.UGx.TAN - ZCATC---G--G-CT--TCA---T-C----GG--T G-C--GGCT-A-TTGGGGATGCA-AGC- --G-
6--C-C-----A---T-TG-A-GG- -6 S5 %eSecSs TAA--A-AGCA- -TC-T-GG-AGT -
TA----A-- TT-G--A--CT--TGGAA--C-A-A-G---GT-- -~ --

C
TGC-C- - CCCCTCTG T 8621
GA-CC- TAC 8360
TC-T- T CAGA-»C G--G 80:

T-CCA
COL.CM.x.CGU1 TTTCAG C---GG-C--TTC--CATCT-TAA--- -G- -CTC-ATGCTGC-TATG-T-
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HIB.FR.83.HXB2
Rev exon 2
Tat exon 2

PZ.C

SM
SMM S

[elole]ee]e]e)e]e]ele]@olsstleslrlasleslesleslaslesiasiasesles]
N
Q
>
o
&
Q
>
=]
(5]

H2U.FR.96.12034
AC.US.x.EMB

SMM.US.
SMM US.x
US.x. SlemH635F L3

85.U455

01. SIVepzCAMI13

M.
PZ.CM.05.SIVcpzEKS505
PZ.CM.05.S1VcpzMB66

8.CAM3

7.CM.05.51VepzLB7
PZ.US.85.CPZUS
Z.GA.88.GAB1
ON.CM.99.L1

ON.NG.x.NG1
GSN.CM.

EN.CD.x.CDI

%/IAC.US.X.239

nv
Tat exon 2
Rev exon 2
H2A.GW.x.ALI
H2A.DE.x.BEN

L_3

L

vINE US X.MNE027

ND_2.GA x.M14
OLC.CL.97.97CI12

GRV.ET.x.GRI_677
VER.KEX. TY6%1 _patent

VER.KE.

x.9

.GA.98.L14
WRC.CIL.97. 97Cll4
WRC CIL.98.98C

WRC.! GM 05 Pbt OSGM _X02

LST.CI

LST CD 88 447
T.K]

E.x
KK

SYK.KI
COL.C

.Iho7
Ex SYK173
E.x. KES1
x.CGU1

Sowiouan)

919|dwo) Ald

Tat premature stop in HXB2 Tat end
CCGAGGSGACCCaACGGG&CCGAAGGAATAGAAGAAGAAGGTGGA&AGE\GAGACSGA&AC AGATCCGTI'%GATTA(S}TGAACGGATCCTTGgCACTTATCTGGgACGATgTGCGGAGCCTGTGCCTCTTCISGCTACCA 8530

.. R G D P T G P K'E * K K'KVE R E T E T . D PF
P "R G P DR P E G I E E E G G_E R D R'D R S I R L VNG S L A L I WD DL RS L CL _F S Y H
GA - A-G-A ~CA C A--GA--GC- --C- = -

A-
TC--ATCAT. .
AC--ACCA-..
A A

-G-G- G

©-G-GG--A-CC-CGCC-C-A
- “AG-GG-CAGCC - - GECACCA
.--G-GG-GGGCC--GCA-C- -
A A-CA

-AG-GA- G-A--G- -C-

-C CG CAG- ACTC GCCAGC - -ATC A TT--TA-CA

CA--G GA--AGGTCRA AG- CTATGCGAGAGGATTT TAACCATTA- -TGGACA
.--G---G-GA---ATC-A-CA----T--C-AGT--CT-G-

.--G---G-CA---ATC-C-CA

C-

AC--G-G- -A --T-T- C--C-A----ATAG- G
TGTTATCATCAGCAGATCCCTATCCGCAAT ..C- GG G- - CA— --AATCAA-GA -A- -CAG G— -- -AG C-GT...G CA- -AATAT - ACAACTGGCAGAGAGGA TATTTTTATA CCTGA- AC- -C GAT 82:
TCTI'ATGTTCAGCAGATCCATATCCACAAC . -C---GGAACCGCAAA-TCC----GA-A--AG --AC--T-GAGA---AG-T-G-...... - -AGTACAACAATTGGCTGAGAG A .TATT-CT-GA-TCAA--GA--CA- CCGTT 193

........................... ZCCA-AAGG-A-CA-AT-AGCC- -A-GA- -G- ----G--AAA-T-GAGAC-G- -ACAGGCTC- AG GGTGG-A--ATCC--GA----T----AGTA-C--T-----A-----CTCACAG- - -CTGACG-GG--T----T 8590

Tat Rev intron end Tat Rev exon 2 start Tat end
TC'I'I'ATTT CAGCAGACCCATATCCAACAG .-AC--G-CACT- - -AACCA- -GA- -GCA- - - - -A-A-AC-GTG- - - —AG—C—GT. .G-CAA--GCTCC- GGCCTTGGCAGATAGAATATA— —CAT TCCTGATC GC AACTGA AC - -
_F.Q.Q.T D P A L P T G K G E G G G N S S WP W QI E - - Q g

*
LCALADRTIYSFPDPPTODT
G- GGA--GATTG GGCCCTGGCCGAT -GCATATT-ACAT -TCCTGATC-AC-T-CTAGCTC--

TCTTATTT- CAGCAGACCCATATCCGACAG , -

AAGGACG-ATACCGCCCAGAGACG. . .. .. Al ACTAC “A- AGACA--»A--CA--GA-A»--G ::-ACAT»-GATC GA CCCTC-AAGC- AGGAT CTCC AAGCTTGGAGCGAAGAA
AAGGG-GA-TATCTCCGGCCCCAC .AAC-T-A-AC----A--CA-- G...-ACAT--AGTC-GAGAGCTC-A- - CAAGAAT -TAGG-AGCCTTGGA-G- CAGA
G--TTC- GGGAGACTATCTCCGTCCCCAC .AA .--TA---AATC-GACAGCTC-AA-GTAGAATTTGGG- AGCCTTGGAGCAAAGA-

G...-ACAT--AGTC-GAGAGCTC - AAGAAAGAATTTGGC - GACCTTGGAGG .
...... A--T-CAACGAGTG----T-TA--ACA- AGTG--CAG-»ACATTGAGAGTA ATTG A AGA-»-ACTA CA-- 8136
CAG-AGC- -CAAAT-GAT-AG-T--C-G-A-GAG-CCT--ACACCT-C-AGGATCAACAACT -GTG-CT-AA---- - AGAG-TG 8516

AAGGG-GA-TATCTCCGACCTCGC
TTTTC

::CAGATCCATATCCACCAA GTV——GAAG GAC—— -A--CAACGCC--C--GCC---A-A--GTG- ~ACAG-AGG - TCAAAT -AGAG - CTTG-T-GAA-GA- - CCAAGAGC - GG - - TATGC-GT - -ACCGC-TG- CTGACGAGGCT A--.. 8640
. CAGATCCATATCCACCCG. . .T-GAAG-G: -A-GCA -GCC--AA-A--GTG----G------ AACGACAG TCAGAT-CTTG-C-GAA-GGA-CT-G-ACG-GACAAA-GAGAGGCA-TT-GAGCAAA-G- - -G-C-A-TTG 8663
.T-GAAG- GACA—--A—- -GCC--AA-A--GTG--AGA-C--G-AAA- -CAAATC-ACGCATTA-C-GAA-GAA- - T-GGGGACGAGACA - GAGGACCA-TT-GTGCA-G-AA--G-C-A-TTG 8640

-GAAG-GACA- - -A- -CAACGC- - - - -GGCC- - -A-A--GTG---- - - AGCG-AAG-ACAG-TCCGAGCCTTG-C-GAA-GAA-CT-GCACAGCAGA-TGGA - GAGCAACT - GTGCAAG-GA- -G-C-A-TTG 8161

. --Al G----- ACAA- - -TTCCAG- - - CAG- -GA- -AGTCGCCGCCCTCA-TGAAAGAAT -TT-AT-GCCCA- -AGAGGAG- - - T- -AAGCGGAGGAG- -AGCTTG 8614
+vv...-ACAAG-GACA---A--C GC CA-C-GTG-GCTA-ACAG-GAC - - CAGGTCATACACTTG- C-GA- - GAA- - CTT A T b
G .CTATAC G-A-AC-- - -A--CAACGG-- - -~~~ - A-CAACAGCTT- - -ACT--GA. . .GAGCA- -ACTCCGAGAACTTG. . . poinehas

A-GTGCTTC-A-T--C--A-GA--G--GCAG-A------ GAGAC-G---G-C- . ..~ -G-GG-CAGC- - -GCC - - GA
-GTGCTTCAA- T--G--—-GA--G--- A ...--G-GG-CGAC--CGCCC-GA

.. T
-A- -A-G A ...-AG-GG A ACAG-T---A A-A--T

CCCAA*—**ACAGACAAA*—**A GA------ GAC- -AGAA---A---AT- TAC- TCAA*T AGAGCAGTCC**GAA GAA CTTTG CACCACCTTGGACAG AGACT GGACGAG CT**G—*AG—*TC 850
G CA--AA--CA-CGA-----G-AT--AA-A---TTACA- - - -TATAGAA-TCAA-GA-T-GCAGTAC-GGA CTT-CTAACC-CA--A------ 655
---C--AA A---C-ACAGT-CTTTAGACGTCAG-GA-T- GCAGT C-—GAA GAA CT-—-A A C-—T TTGA CAGCTT--TAAAC T T-A CTGCAGT TG 700
--AA-A---TTTCATAGCCATAGAAGA- - - AGACT - GCAGT - C- - GAA-GAA-C-CTGA-AC- - - TCTGGA - CAGCTT -GCAACC-TA--T-A-- - -ATTTG 7596
GAC--AG A---C----- A-ACAT-TAC-TCAA-T-AGAGCAGTGC- - GAA-GAA-CTTTCAGGCCACC-TGGA-CG- - GACT - GAACGAG - CT--ACAGG--TC 7716
-GAT- -AGAA- - -C-A---A-ACAT-TAC-TCAA-T-AGA-CAGTAC- -GAA-GAA-CTT-CAC-CCACC-TGGA-CG- -GACT -GAGCGAG-CT - -ACAAG- -TC 7713
GA T TAC-TCAA-T—AGAGC GTGC- - GAA-GAA-CTT-CAGGCCACT - TGGA-CG- - GACT - GAACGAG-CT - -ACAAG- -TC 878

~GA-GGAC - CAACG-CTCT-C-TTCAG-AGA-A-TC-T-GA- -C-ATC-T- - GAAGCAGGACAG-AGC - TT - GAGGAC 8494
.TACAAGCCCA-CG-CTCT-CGTTCAG-AGA-A-T--T-GA-AC-ATCG- - CGCAGAAGC- CAGAAAC-TT-GA- -AG 8193
. GAGCAAGAAAACAGCAGC-G-A---TT-G ittt ittt it ettt e -G 7889

JAAC-

G TGA CAGGATTGGCTCCAGGAAACCTGC. .
CTCAACAAC. . .TT--A-GAG
CAGAGCCACCTCAACAAC. LLTIT
CAGAGTCATATCCTGAAC. ..

GA CAGGACTTCAAGTGGGAGAACGGA. ..G

SAuIoud~) R[dwo) A'Td

sjuwugI Y
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H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.C1.92.ABT96
H2U.FR.96.12034

AC.US.x.EMBL_3

MM.US.x.H9
SMM.US.x.PGM53
SMM.US .x.SIVsmH635F_L3
MM.SL.92.SL92B
TM.US.x.STM

NE.US.X.MNE027
RL.x.x.FAO

ND_2.x.x.5440
ND_2.CM.98.CM16

ND_2.GA.x.M14
OLC.CL.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE .x.9063

SYK KE.x.KES
COL.CM.x.CGU1

Rev end (TAA) in some lineages
CCGCTTGAGAGACTTACTCTTGSTTETAACGAGGA'I'I'gTGgAACTTgTGgGA ..................... CGC/SGGgGGTGGgAAgCCCTCGAA}'ATTGG ................................. TGGAATgTCCTACAGTATTGGAGT%AGSAACTAA

’R[RDE[[IVTRIVE[EG’ . RR G W E A LT K Y W ’W'N[[OYW'SDE[’
-CGC C- ~CGCAGCAGCCTCAAGGGACTGA-ACT -~ G-G CT- T--G-T G

o000 o
>

T GG-
------- CACAGCAGTCTCAAGGGACTGA-AC-
-CACAACTGTCTCAAGGGACTGA-ACT- - - - - -CT
-C- C----- - CAGAGTCTCAGCAGGGGACTG- AACTACT -AAT - - - CT-AGA-C-C-C-T-
A-G- GA CAGCTA» ---A-GCTTGGACTGTGGATCCTAGGG-AG-A-ATAATTA-T-TTTG--G-AT---T..

CCTGGGACTGTGGATCCTGGGAAéA A-ACAATT- - - -- TTGT-G-CT---T
GT----- CAACTGTTAATCAACATCCTCA-ACT-ATACA- - -GAAA- -G-CTCTACT -
—————— A-- CAGAACATCCACAAGGGACTG AACTACTTAAT* --CT-AGA-T
GG- - ---CAG TCCTCAAGGGACTGA-AC----AC---------- A-T-C-CCT-
{AGAGCCTCAACAAGGGACTG AACA CT A— -A-CTT-AG--G---

CATCTAATACTTCACAGCCTCA 'ACT-CTAC- - - - GAGA- - GTGCCTGCT -
AG-GA-CTACC- - - -CC - CC - GAGAG - - TCCCAGAGGCTGCCAC G-A--TAC-CCT-CTCCAA--GTGGG-AA-CCTTAGACGCTTGCTAGCCTACTGCCAGTAT
ATTGAG GACTC GGCT GAC---CTACCG--»CC CCA-AG-G-G-GCA- CCACCTGATCCCTCTTCTCCGCGA CT-T-CC-AC-GCTT-GGG- -GCCA-TAGCCGCCTTCTT

................. GCCTA
---- ----GC--G--C-C-C G- ---C-G -A-GT- C-- -T-GG CAGCTGCAGAAAGCAATC- AG AA CAATCC-GCAAGCG-G-C-GCTCAGGGAAGTAGCAGCCAGAGTG L ATAGC
-C- TCC--CA GCG—G*C*GCT GGGGAAGTGGCAGCCAGAGCA GCAGCCTATA TAGCH G
TCA-G---- ACT-ATTGAGCCTCTCAGGGAAGCCTTGCAAAGAGCCCTCGC-TG-T-
A-CA-CCC-TCGCT - - - -AC- CC - GAGGGCA - CTCACCTGATACAGAAGTGGTCAGTAC-ACT - - - -ATC -TGA-T-GGG-ACAAGCCCGCCGCTGCAGTGAACTCTTAGCGCGCCTC—TAGCATA A T
TCTG--T---- AGGGAAGCCTTAGGGCGCTTCATCGCACAC. ... w ...

C----ACTCTG
GAT AG- A-Al CCTCCAGAAGTGGAGCAT -TCTCT - - - - CTCAI GGG
AGAGA - CCTTTG-AGGAGGC - CTA-CA- - TCT-C-GCAACTC- - - CTCA- TGATCTACCAGAGCCTCCAGTCAAT - CCTTCTC-AATCCTT- - TC-T-TGC- - TGGATAGGAGCT
GA- - AG- - TTTGGACG-AGC - ATCGCAG- TTT- C - GAAGCTGCAGCTCAAT -ATCTT CCAGAGCCTCCGGTGGATTTTA-C
GAC------- A----- G-G--TC-GA-T-G--CCGCCTGTAGT-GGA-TT-GGACTTTGTA

AT
------- -CT----CA-ACC-TTG-T--C-GA-CC-G--GA-A-TCCATCA

Rcv cnd
ATT-AGC-ACTG-AG-AC----C-ATCG-GAGTATACCA-ATC- -C-AACC-ATACTCCAGAGGCTCTCTGCGAC-CTACA- A--ATTCGAGAAGTCCTCA--ACTGAA
_F S N CR T L L SRV Y QI L QP I L QR L S AT L QR I REV L RTE_.

--T-CG--TGGA-CC

I 0L QNLATIZESTI®PDZPPTNTZPEA ATLTCDTGPTETDTSTIRSPQD
GTA-AGC-TCTG-AGGGA- --AC-ATCC-G--TCTCCCC-ATC--T-AACCGATCTTCCGGAGTCTTCAGAGAGCGCT - ACAACAATCAGGGA-TGGCTGA- KCTTAAA ........................... “T-8G--TG6A-CL

ATA-AAC-TCTG-AG-GA- - -AC-ATCC-A--ACTCCCC- CCCGCCGACTGATCTCCCAGA TCTAACAGCAATCAGGGA-TGGCTGA-ACTTAAG.
ATA-AAC-TCTG-AGGGA- - - AC-ATCC-G- - - CT-CCA- A

............... ATCCTCCAC-AA-TCTCAACCA-TCT- -AACC- CTCA- -CTCCCG .
CC GTACTCCAACCGCTCAGGCTT-CACCT-CA. ..\ttt
CGCTGTTCCAAAGAATCTCCAGGAC CTCCAAGCAATTAGAGAAC-TCTCC- - CTAG,
TTGTTC, vttt snnnnns CA-A-CATCAGAGAACGTCTGCACCTTGAA .
“G-GTT-C--CC
-C-GCTGGT-CC

ATT-AGC - -TTG-AGGGAT -G-C-AT-G-G- -NCTGCCAAATC - -
GTT-AAC-ACTG-AGGAC--ATC-CT-G-GA-TATACCA-ATC--C-AACC-GTGTTCCAGAGGCTC. .. ...... TTACA-A-AA AAGTCGT! CTGAG. .
ATT-AGC- -CTG-AGGGAT-G-C-AT-G-G--TCTACCA-ATC- -C-AACC-GTGCTCCAGAGACTCTCAAGGACGCT - CAAA-A-TTCGTGAAGTCATCA-AATTGAA.

ATA-AAC-ATTTGACT-G- - -AGCATCC-GAGCCTACCA-A-C--C-AACA-CTGTGCCAGAGACTCTCAGAGAT - - -TCA-CC-ATTAGAGAGCTTGTCA - AAGAGAAGC.
GTA-AAC-ACTT-AGGGCT-GTC- ATCC -G--TCTACCA-ACC--C-ACCC-ACCTTCCAAAGGATCTCCAGGATACT -CA-A-AATTAGAGAAGTCGTCA-ACTAGGA .
ATT-AGC-ACTG-AG-AC----C-A CG»GAGCATACCA ATC--C-AACC-ATATTCCAGAGATT! CTCCACGAC CTACA-A-A-TCCGAGAAGTCCTCA- -ACTGAA.
GAAGGAATCGAGAGG TA-A-CTGGC-G-A--ACG-GAAA-C-G- - --T-A-TATGGGTGGTCAGAA

TG TTC
GTTGAA- GAGTCA C-A-T-AC---TGGCT .
--TG-G--AG-GAG--G-GAGAG-CACTCGT . o\ vt et e ettt st e sttt et i e e aessessassns
-A TA TCTGCC--ACC--C--CAT- TTCATCAGGACAGCAGTGGGA
ACT-G-C-ATAC-AC--TTGCC--ACC--C--CATTCAGCTTAGGAAAGCTTTTCAA.
G-T--C- CGTT-AGCAC--G-C-ATAC-AC-CCT-CC--ACC--C- —AATTCATCTTAGAGGCGCTTGGCAG
g¥T ¢ %&E\E'ﬁggﬁ' - g T-ACAC-AC--CTGCC--ACC--C- -TCTCAAGCTTAGAAGCGCCTGGCAG

C-ATAC-AC--TTGCC- -ACC- -C— -A-TTCATCTTAGGAGCGCTTTCCAG -G
G--GCA-CATTTGACCAAT-G-TGCT-G»-A-TC GCAGTTGGT -AT--A--CTTTACCAGATCCTCCGCAGGA - - CTCAC-ACTCTTCTT-AACTGCT -A-ACAGGAG -T-G---C--T-C-
GT-TCAC---TTGA-CACT-G-C-CAGG-AT. T GACCAGTTGGT - CTCGACAATCTTCAGCAACCTCCAT - - -T-CCTCCA- - - CAT- - AAC - GAGAACCAGACAGCTAACAGCT | G--T-6--A--G--C-
TGC-AG-GAGTGACC-A-T-G-C--TGGCT - -AA-A-C- -AG-GCAGCAATTGAATATGGGTTC CTCGCAGTCCAAGAAGCG. . . . . . TCGTCA CTT-GC--C-A-T-
GAC---TC-CA---GCA-T-G-C-GA-T- GA--AGGCT T---T-A---CA-GAAGGAATATATAGACTGTCATTTGCTCTT---C--AGA--G-G-CTC-T-GGGGAACGCTTTAGAGTGCTT. ....vvunut ---G--T-GA-A---T-C-

--GA---GCGC--G-C-GA-T-GA--AGGCT-T--G--C---CA- GAAACAATATATAGACTTTCATTTGCATTT»- -C--AGA--G-G- CTC T GGGGAACATTTAAGAGTGGTC G--T-GA-A---T-C-
--A G-C-GAGTTG-GACC-CC--A-G-GC- - -AA-GCGACCACCCAACAGGCAGCG-AAGCCACA-AC-CCTA---G-G-AT-AAATTCACAGCAGCAGTA. . ..o vvvvn .. G--TTCAGT---A-CC
- -C-gé TTG- G- GT---A-CC

CC---C- A»-GC GC-AA- GCCAAGAGCCAACAGGTAGCG AAGCCACA-AC-CCTT---ACG- CTCCACCTGACAGCAGCAGCAGCGACTCTCCAGTAT .G--TTCA
C-CAAAACA CTTCCAT ATGGGCAACGCCTTTGGCAGACCCTC - GAGGTTGG T-GG- -C-CAC-TTATT-AGG

TACCACCTGCTAA-TTTCTT----C-CCTA--T-CG
. . AG-G-A--AGCAT-TGG-G

AGTGACT AA-TGGC-G-AAGCTTGG - GAAT A A AC--C
- ~AACACCTCCTTCACA-TG- - TGGAGTCT - CTTTCGTGCCTCVVGTG T- GATAAACGATGGGTGG AGTCTTCTCAAAGACATC

-G-CG- - GGA»CC 857"

8646

1100
OO
N
o)

91
91

--AAACCCTCCTTCA-A-AG--TGGAGTCTCCTTGCGTGCCTCT-CTG-T-GATCCAGCATGGGTGG . . .AATCTTCTCAAAAGAATC. . . .AG-G-AGCAGC-C-TGC-T 8804
- -TGAGCCTCCTGCAG- -AAGCTACAGCCTTCT - -GCTATCTGTGGA-A- - - ATACAGAATGGGTGG . AGTCTTCTCAAAAGACTC -G-G-AGCAGC-T-TGCTG 7700
A-TG--TGTGACTC-C--GAA-TGGC-G-A-GC-TGG-GAAT- - -G- -CCTCACCCTCGTGTGGCAATTCCTCACTT - -CT-G-AC-TATAG-G-TCCT--CTTACCAC. . . CATGGGCAACATCTTTGGCAAACCCTC-GCAGAT-C-T-GTGGA- - - -GCTC-GAA- - 7883
A-TG--TGTGACTC-C--GAA-TGGA-C-A-GCCT- - -GAATT- - - - -CCTCAGCCTTGTGTGGCAGTTCCTTTCGT - - CTAG-CC-TTTAG-G-TCCT- -TCTTCCAA. . . CATGGGCAACATCTTCGGAAAGCC - - C- GCAGA - GGGT - GTGGAA -ACGCTC-GAAG- 7880
GéTG N -AGTGﬁCTC -C- -2AA_I_TGGC -C »é- GAAGGG- GAAT-AéE - éCCT TCACTAGTGTGGCAGAGCCTCA-TT--CT----C-TTTGT-G-TCCT--TCTTCCAA. . . AATGGGCAACGCCTTTGGCAGACCA- C GCAGATGGAT - GTGGAA-ACGCTC-GAAG- g%z
«..T--A-CA GT»--G»-GTCACA»-G-»C- 273

GAC - GAGGAGGAGTGC- -~ . .-~ -ACT--TC 8008

V Complete

Genomes

sjuwugI Y
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H2A.GW.x.ALI
H2A DE.x.BEN

M.US.x.SIVsmH635F_L3

M SL.92.SL.92B
M.US.x.STM

vINE US x MNE027

DRL.x.x.FAO

ND72 X.X.5440
2 CM.98.CM16
.GA x.M14

S S. AH9
g M.US x PGM53
S

mmmmAC
WZRAAIFON

z¢3

KE.x.KE51
COL.CM.x. CGUl

Sowiouan)

919|dwo) Ald

Rev end
L
AGéATAGTGCTGTTAGCTTGCTCAATGC CACAGCCATAGCAGTAGCTGAGGGGACAGATAGGGTTATAGAAGTAGTA
*

KNS AV S L LNATATIAVAEGTDRV I E V.V
A ¥G-C--TGT---AG-- G-T---T A---G

>rrrrr>r>rr>—

-AGCCGCA TCTCAG-AGC- - - -G-C- -

-CTT C
AG-AG-A-TCACAGCAGCCA-TG- - -GGCT TGGACC- -AA-CT CGCC--AC-TC .
~AGGCTTCAGCAGCT - GC - TGCGG- GATGG - GAGG - CTAAT - C'I'I'ACT CACCTGGAGAG-AC-ATGC - CG--TTGC.
-AG-ATTCAGCAGCT-G--TGCTG-GATGG-GCTTCA-AAT-CTTACT - CACCTGGAGAG- - T-ATGT-CG--G-C-.

-A-CAG-CCTCAGGGAT - - -GGG-C-AG-G-CAT-CA-CA--G-AGG-C-ACAG-G- -AGT - - -AT-G-CG-CTC-T

-TG-GGCG-TCCAGGC-G-CTGG-GAT-TG-GA-AGAGA-TC-T--G-GC-C-TGG-GAGACT -ATGG- -GACTC-T
H E AV AV W RS ATET L AGAWGTD L WETL

SSG D L ROQRULLRARGE T Y G
TGCA-GGATTG-GAGAGAGA=TC- TA-AA- CACCTGGAGAGACT-GTGG
GC G-GGA-T- -GAGAGAGA-TC-T--G-GC-C-TGG-GAT - - T-ATGG
“AG-AGCGTTCCGAGC - - - CGCG-GG- - T
-AG-AGCGCTCCGAGCGGCAGCA-GG- - T- -G-GAGA-A-TC-T- -GAGT - CCGG- - -G- CCT-ATGG- - G- CTC-C
AGC - -6G- -T6-G-GAGAGA- TC-T- - GAGC- C-G-GAGG - CCTCGTGG-6 -~ -CC -
GA TGGAGAGCCT -ATGGA - -ACTC -
TCC CGGG- -A- - T6- GCGAGAGA- TC - TAGCCGCAC - GGGAGAGAAC - ATGG - -GACTC -
-T6-GGCG-TCCAAGC - GGCTGG- GAT - TG- GA-AGA-A-TC-T- -G-GC - C - T6G - GAGACT - ATGG - - GACTC -
-AG-AGCA- - GCARR- - - G- TGG - - ATTTGYRCGAGAGA - TC- T - -AAGC - C - TGGAGAGACT - ATGG - - G
-AG-AGCA-TCCAGGCAGC - TG -GG - TCGG-GAGA-A-TC-T- -ARGC- C- TOGAGAGACTCATGG- - -ACTC-
G- GCGAGAGA-TC-T- - GAGC - C - TGGAGAGACA -ATGG - - GACTC -
e AGCCTGCCAGGAAGCATGG AT Te GCAAGA: - -TA-T-TC. GC-C-T6G. GACTCA-
-AG-AGCA- -GCA TGG-GA -GGGAGAGACT -ATG
A ACCe TeCANCT CECTCe AT TC CAoACACA TC T 1 CABE C SeCACACACT A

>
@
[}
[
>
a
4
o

Cl
>
=
o
=
5o
Iy
o
ﬁ
n

TG .
. -CGCT - CTACAAGAGG - TGCGC - GAGG - T-TGGCGC-A- -GGAGGC - ACTTGG - CTATCATCAGCTAG- -CCC-C.

“AGTATTACAA-GCTTTGC - -AG- GGCTATGGAG- - G- - GGTACCAACTT - -ACT-TCAG-T- - - -G--G--C--C

-AGTACTACAA-GCTATGC - -AGGGGCTATGGAG- - G- - GGCACCAATG- - -ACT-TCA-CA-C-GC-TGCT - CA%(-;.

-AGTATTACAAAGCTTTGC - - AG- GGCTATGGAG- GG - - GGCACCAACTT - -ACT-TCAGTTA- - -
CGTCT GAGAACCTT AAA - AG-»G GACA- CAT

-AG-GGCA- -AACAG-GC-TGCT
-A-CCG-C--ACAAGAAA

GT-CTA-T--C

-AGCCGCA- -ACAAGAAGCAG-T- -CCATCTG--G-GCTTT- C CGCA—C—C—G——C—CCA A-

>3

GTTGG- -G- - C-G-TA-ACCGGATGGCTACA- - -A-ATAG-A-CT
-AG- - - CCATCACGT - GGCAGGTGGG- AGCTTTGGCAGTGGC - CCAG- G- ATT

-AG-C-CCATCA- -T-GGCAGGGC - A-AA-TCTGGGAGTGGC - CCAA-G-ATTG-TC-GGT - - €G- - -C---G-C-T.
-AGC-GC-TGG- GAGA»-GCG---CA--GCTT»-A GGTTCACCTGGCGCT--»-GTC G T--AT G CG CT CG.

-AGC-GC-TGGCGAGA-G - T--A-GGTTCAC-TGG ----

CAGC
CT-CG--CAGGA»C--GAACGCGTGCAGA--CAG--GG AGAG--TATCATC T- TC G- A»-CA G- AGTAG ACCTTTAGTCTCGGCAE-AAA--G»-GC C AAT-GA-T-G-A-A

C--TAC-CAAGAAG-TTGCAAAG-GCAGG-AG-AG-ATA-GCAG--A- - - -TAT- - -CA-CT-GC-GCAG

GC-TAC-CAAGAAG-TTACAAAG-GCAGG-AG-AA-C-A-G-AGAAA- - -ATAT - - - -A-ATAGC - Al

C-CTACAG-AGAAG-TTGCTGCGCG-CGGCAGAAA-G-AAG-AGAAG- - -ATATACACGCCT-GC-GCAG- -AGAC
CTGCG- -CTGGA-C - - GAACAAG - GCAGA-GGAA- -G - -G- -AGCTATCAAAA- - TA- -G-AACA-ACATTAGGT -
TTGCG- - CTGGAGCT - GAACAAG- TCAGA - GGAA- -G- AG»-ACATATCA CAG-TC--GCAAGA-ACCTCAG-C-
TTC-G--CTGGC-C- -GGA-AAATGCAGA-GGAA- -G - - G- CAGTTATC- A C--T-----AAAA ACATCCA-T-
-A-TCGCA--A-C-TCGC-CGGA-GG-AA-T-CG-GATTGG- -G~ -G-CTA

TTTG .
-AG- AGCA--CA CTCGC--GGACGA AAGTG- - GCACCAGA-G-TG-CCATTTGGC-AGCCC-AC-C-CCTAT-CC.
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G R L L

CG.
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G--G--C .
GGGATC-ATT-GCAGC-GAAGAA- .
AG CTGG-GC--AC-GG .
~AA-TCTG- -AGGC-TT-C-CAAA-C- CATGTC-CCA-A-ATGGCTT-CTTGC -
“A-CCGCA- -ACAAGAAGCA - GTCTC - - TGTG- - ACGCTTT - C- CAAA-C - CAGGTC - CCAAA- A Ggg¥¥ E¥¥gg
-AGCCGCA--ACAAGAAGCAG TGTC--TTTG--ACGCCTT-C-CAAA-C-C-GGCT-CCA-A-ATGGCTT-CTTGC.
-AG-GG-A--A-CA--G-CTT-TG-G--TTTG--G-GC--T-CGCAAAGC-CC-GTCG--C-C-ATGGA-T-CTTGC.
“AGCAGCA- -A-CGTCAC- CACTGTG- - TGTG- T-CA---T-CGA-AAGC CC-GT---TCA--ACG-C-T-CTTGC.
CACA-—-EGCAGAGAA (C:é--CéTE gT C_?_.

Env gp41, gp160 en(i

Env gp41, gp160 cnql\
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*

R R I R _Q
S PG G LD K G L[S S5
GCA

RRGGRWILSAI

(m}
islnlnlnt:inlnlalnl
B ]
[alalaNNalalalnlal

o0
d9>4
27

C
-A--TGCT--GGCC
== »AGCA- - -GTC

<<G--C---G-GA
A--TC- -C-A-AGA-GGCT
AG-CAT-A---GT

S UAG-TCC----A-C-G--A--CAT-A--TCT--
..AG-TCC-- -A---G--A--CAT A--TCT--A

...AG-TCC----A-C-G- -C-T-G-ACAT--A

| AG-TCCAT- GT--&g--AG CAT GCACAT--A
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€-GGATG-TTGCTA-C- - - CTCTGCGC- AGCTTTGA
ces C GGAAA-TT--TA-C--- CTCTGCTC AGCCTTAA
.. .AGCA--AGCA-C--CATC-GGG-AATT-CTG-C---CTCTGC-C-A-C

. .GG-CA-AACA-A- - -AGATGG. . . AGAT - CAGATTC- - - -GTG G- TTCC AGT— ~G-CCACAGAG-CCACT--G--G. . ... 8035
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...AG-C---T- AG--CG--G -T-G--GC-G--GC-TC----A---- -TC..... TACC-TAAC-G- ... 8723
..AG-C---T-GC-GAGAA-G-CGCAGC-T----AC----- C-TC------- 6C----G-TC..o1.! TACC-TAAC-G- ... 8422
GCGC-T-GC--GC-TCGAGCG-CTG-ATAT-TGC--G--TGG-T-T-T-A-CGTCCCCAA. ... .. GG-CCTGCC---...... 8151
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TGGAGCAATCACAAGTAGCAATACAGCAGCTACCAATGCTGCTTGTGCCTGGCTAGAAGCACG\A

Premdture sl(&) in SMM239
. -ATGA- TA-
D_E

AA---AG-AAGA-TTGTA-- -GCA-CAGAA-
AA- -CAG-AAGATTTGTAT-GGCAGCA-AA--TGG- - -A--TA
A--G-AG-AAGGCTCGTA- - -GCA-CA-AA--TGG---A--TA
- - CCCGGGGGG - - GAAG - GGGAGGGCA - CAAGATGCA-A- -AA
GACTTTGGGAG - - GAAG-GGGAGG - AA - CAAGATTCA-A- . .

A AG CA AGCA-AA--ATG- - -A--T,

'-ATGATGAT
. -ATGATGA- .

G-CAT-GAGT-TTTA-T6-C-GGG-AC.
C--CCGCCG- CTGCAAGAAGGAGACA- CTT - -
G- - -AGG-GGCTTCAAGAAGGAGACA-CTGG. . .
----AG-CG-CTGCAAGAAGGAGAC-A-TGG. . .G
A---AG-CGTCT-CAGGA-GGGGACCA-TGG. . .
A---AG- -AATT - CAAGAAGGAGATAA - TGG. ..G
A---AG- -AATTGGCAGCTG- -GACA- -TGG. . .G- - -ACTGG
A--T-T--AA-TG-AACATC-AGG-AG-CAG. . .CCCT-GTG .
............... AGATG-G-A-CTT-ACTTA-CACAGCAG ..
AA-TC-T-GA-G-GAA-TA--GTGCA-CAA- -AGC-ACAACAAGACTTAGAT. .. ..
A-ACC-CCA--G-GAG-TA--ATGCA-TCAG-GAGCCCAG-AG- - -TATGAT. .. ..
. - -GAAGGCACTCTCGGAAGGAGA - - TCTGGTATG- AAAG - AGCAA - AAGAAAAT . .
.- -CAAGGCATT- - CACAAGGAGAG-TTTGGTATG-AAAA-AACAA-AAGAAAAT . .

. . -AGTGATGA- . .
. .A-AAGA AGT-CTGAT. .
. .A-AAGACT-A-CTGAT. .

CTGGAGATATV -T
CGGGAGACATCTG C
-A— - CATCCAGATGTATATT CCACAAC.........

GAGGAGGAGGAGGTGGGTTI'TCCAGTCACACCTCSGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTTTTAAAAGAAAAGG 9079

C
TT-T--ACCATCA-GC-
T .CGTACC-GC

.CGTTCA-GC
.TGCTCC-GC
CG-TCG-G

< T T oCTT - A= (GG AT - G-GG- AR A= T-CCoo oAz

“CTTA--A---G-CT----GCAC- -AA-A--C--C-
----- CT--CT--AG-AGTT---TGG- -AA- -

OXOO
[

»»»»» A----T
TT---GT--CT-T-
G-G---CT---AA-

STT--A-AG---T-T-

------------------

------ ATTG- - AA- - CALGTCT- T--A- oo o
sV R I S H_F

G
P K V. P L R T M S
- -AAGA----AA- SA-------A-

C
A--T-G-TTG- -AAG
A-----ACT---A--
A-T---ACT---A-
ATTG
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3’ LTR U3 start

=
GGGGACTGGAAGGGCTAATTCACTCCCAAAGAAGACAAGATATCCTTGATCTGTGGATCTACCACACACAAGGCTACTTCCCTGATTAGCAGAACTACACACCAGGGCCAGGG
G__G G I S Q R QD Q G D x Q N G G

-G-ATA-TT--T--AGT
LTR U3 start

G- C--C T
TAGA-AGA-A--G-AA-ATGC- - -T-TGGA-TGG- - - -TA
- GACC-Y--TC-A-AGT-A--G-AA-ATGC---TGT--TGTGG- -ACTTG-G-

G¥G Ggﬁ_(li_»»G-»CC G- AGT»G--A-AA»ATGC--- -TGGAGTGG- - -CTGG-G-

Nef premature end in HXBZ

-A

G- -A--GAGC-ATTG- - - TT-TGAGTGG- - -ATTG-G- - - -

GTG -
T- CGT AGTACGGA———G TCC G AGT G--GACC- - -GC- - -TGTGGAGTGG- -AATAA-A- -A-GA-G--T--TG--T-- -G,

C
-AAT-G--GACT-AT-C---TGTGGACTGG- -AATTG-A--A-GA-G- -TAC-G-TT---GAG--C

TAGA---T-A--CA-A-ACT-AG-AA-GGA-G-
R L D I Y L E K E E

-TGC A AA--A—-GACT ATGC- - -TGTA-A-TC-AAAATAG- - - -AAGA-CA-TA-TA- -
-»CC-A-AAT-G--GACC-AIGCA--TGTGGAGTGG--TCTTA ----- GA-G--T--T_IG_

AG--T---ATAA-A G-
€777 2G--T-C---TT-A--C--C-ATGC-C-GA-TGA- - -T----T-A-AA-A-GA-G----

TG
A--CACA-ACT-AG-AA-TGA- G-
»A--CA A- AC-»GG AA GGA

CT

ATGEAC AR LCAGTCC. JACTAA AnAacC G e

G---T-C. -CT-A-ATGCTC-AA-TGA-TGG- -A-T-A-T- - -ACC-G- - -ATCT--T--TGAT- -C- .
6---T-AA-C----ATGCTC-GA-TGA-TGG--A-T-A-A- -A- -~ -G- --AG-A- - - -TT--- -~ . .

A C-ATGCA
-C---TT-A--G--TCATGC-C- GA TGA-TGG- -AATTA-A--A- GC G- -TAl C-G

ATGC-
AA-C----ATGC-C-TA-TGAGTGG- - -ATAC-G--A----G----TCA
-ATGC-C--A-TGA-TGG- - -ATAC-G--A--C-G-

A--AG-GA-C--C-ATGCAC--A-TGA-TGG- -GCTGA-AGA--GC-G- - -AGCT
--AG-GA-C--T-ATGC--T-A-TGA-TGG- -ACTGA-AGAA-G- -G- - - -GCA
TGC---T--TGA-TGG- - TATAG-GGAG-GA-G- - -AGC-
C---T-AACA--C-ACTGTG-GA-TGA-TGG- - TCT-A-TGGA- - C-TCAT - - -
C---T-ATG---T-ACTG
C---T-AAT---C-ACTGTG-GA-TGAGTGG--TCT-A-TGGA--C-TCAT- - -
A--T---C----C ACC- AC GA-TGAG--T--AAT-A-A...--CAG- ATC--T

ATT-A

-AT-A-A--A----G-
1P W

G-»

C----TGA-TGG- -AATAA-A--A-G--G-TT---G

TG-GA-TGA-TGG--TCT-A-TGGA--C-TCAT--CT

A-GA-TGAG--T--TGTGA- AGA- --C.

V Complete

Genomes

----CTGT T---A 9301
“GACT-T6CCC--G-TCCTG-GGTGC 9083
ACC—T-CC- --G-TCCTG-GGTGC 7720
TC- - »AT TGT 9048
-TC---- C 9045
TCCTA GGTGT 9054
-TCCTG-GGTGC 9023
-G-CAACCA--G-TCCTG- GGTGC 9119
G--T-TGCCA--TGTC-TG-T-TGC 9075
CA- T C---CTA- GGC A 8845
--CT--GGC-A 8762

...... A-A--- '
GGCACET A TGAGA. (TAA. L GCCA. G- o TALGGG T 3633
A-A--G--C--GAGAGT TC----TT--- 9

sjuwugI Y

Suoud~) R[dwo) A'1d



6T

6007 wnipuadwo)) duanbag ATH

H lfB .FR.83.HXB2
1A1.UG.85. UiSi

2%
S8 e DR
e
=9
o0
£
~

\O

.m

Z O
w
SRESS
u

(=]

s
o
z
Isl

D=7

zgg_z

T70
91 MVP5180
LANT
.01 SIVepzCAM13
.05.SIVcpzEKS05
.05.S1V¢ LMB66

98 CA
GABZ

8.CAMS
105.SIVepzMT145

i

ol

i)

c SEZZ>ZZZZU
S22 S

g

N;\INNNNNNNNNNOO_ZOCWHEQ"H_UOPJ
Zacn=000000000mA

OOOOOOOOOOOC\wwwnwnwnwwwww

>a
00,
o0
hdo)
>
=

Y

ON.CM.99.L1
ON NG X, NG]
GSN.CM

x.G.
DEN. CD X. CDl
z?C.US.x.239

el
H2A.GW.x.ALI
H2A DE.x.BEN

H2A.SN.x.ST
H2B.GH.86.D205
2B.CLx.EH!

ER.KE.x. TYOI _patent
KE.x.9063

LST KE.x.Iho7
K.KE.x.SYK173

SYK x.KES1

COL. CM x.CGUI

Sowiouan)

919|dwo) Ald

..GTGGCCCG 9383
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A----- 9383

= ==

S4555555450 4404
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--ATCTAC-AC-G- - - - -AA-AT A --
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NE.US.x.MNE027
RL.x.x.FAO
ND_2.x.x.5440
ND_2.CM.98.CM16
NCD 2.GA x.M14

S 1

WRC.CL97. 97CIl4

WRC.CI.98.98C

WRC.GM4OS4Pbl_05GM_X02
CD.88.524

SYK.KE.x.SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

TCF-1 alpha bindini
ef en(L

AGAGCTGCATCCGGAGTACTTCAAGAACTGC TGA
*

cAG-- - -GAC
- - -TACTG

CT----C----G G GACCT--AGA TGC;GCCACTG
A A GCTGAC AGA————TGGTC
CTGGCGCATGCG -C- ARGAAG- - .CTG

9078

TGCCCAGCGCCTGCG AGTAGAAA CTGCTGACA 8891
AACCGCAACTGGCGCATGCG-TCT CTGCTGAGCCTGA 8800
. CACAACCCAGCGCCTGCG- AGTAGAA .CTGCTGACAA 9193

Cieiiiii....CCACAGCGGCGCATGCG-ACT.AA- AACTGCTGATCAACA 8986
GGACTTCCGGGTGCCATGACTCAGAACTGC - GACAGAG-ACTTTTGGACTC. .. 9133

89
TEGCTGTAACCGCGCAGGCG-A- TARAA . | CTGCTGACTG. . 9491
.CTTTAGACTGGCGCATGCG-ACAAGAA. CTGCTGACTCTGC ‘R

A---AG-
G-GGAGCG- - - GAAGCGC - T- GCCGCAAACCGCATCCTCTAG .
G-AGAACG- - -GA-GCGC-T-ACCGCAAACCGCATCCTATAG.
-GGAGCG- - -GATGCGCCT -ACCGCAAACCGCTTCCTATAG.
-GGAGCG- - -GAAGCGCCT -ACCGCAAACCGCTTCCTATAG.
AAGCGC-T-GCCACAAA . .
-AGAACG- - -GA-GCGC-T-ACCGCAAACCGCATCCTATAG. ... ...
A-AGAGCG- - -GA-ACGC-T-ACCGCAAACCGCATCCTCTAGAACTCT .
G-GGAGCGA--AC- GCGC T-GCCGCAAACCGCATCCTCTCGCAGTCT.
»T--»TGGAG-GA A AAGAACAAGACCAAGTAA .............

________________

D00t
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[Ala)
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[

@

TA-
TA-T-AAATA-
-A-C-A- ATG

A
A
A
A

[
>>)>>)>>>>
[alalalalalalalel

LYSTTTTTY

.CTAC
. . . CCACTTCCTCTGGAGTTGCCTTGGAAACAGCG AT--C-A--GAG-AGATGCTGA 9098
................ ceieiiaassasiiaaesesanaearssiaeeseesa... .. CCACATCCTCTGGGGTTGC-T-G-TAACCAGGCAG-AGAATCTGC 9005
»-GC ATA-GAA-CTTC- AACTTCAC GCATAATAACTACTGCCAGAGAGCTAAGCCCAGGAAG ...... TAG........... CCTAACCGCAAACCACATCCTACTGCAGAACTTGCTGAGAGGCTCA ....................................... 9481

TCF-1 alpha binding Nef end
T-TTAGAT-C--A--AG-G- -TGGA-G-AAGTCAG-CCTGTCAGAGGAAGAGGTTAGAAGAAGG CTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAAGGAAACTCGCTGA ................................................. 9868
VRYPEEFGSKSGLSEEEVRRR LT ARGILLNMATDKKETR *

TATT--A--C--A---G-A--TGG-T--AAGTCAG- CCTGCCAGAAGATGAGTGGAAGGCAAGA . . CTGAAAGCAAGKGGGATACCATTI'AGTAAG]XACAGGKACAGCTGA TTTGGTCAGGG- - GGA- - TAACTACT . GAAAACAGCT 9940

CACT---T-C--A AG-G- -TGG C--AAGTCAG- - TTGCCAGAGAAAGAATGGAAGGCAAAA. . CTGAAAGCAAGAGGGATACCATATAGTGAAT ................ CAGGAACAACCATACTTGGTCAAGG- -GGA- - TAGCTACT - - GAAACAGCT 9944

TATI' GAT C--A---G-G--TGG-T--AAGTCAG-CCTGCCAGAGGATGAATGGAAGGCAAGA. . CTGAAAGCAAGAGGGAT CCGTTTAGCTAA. . ..o v i CAGGAACAGCTATACTTGGTCAGGG- - GGA - - TAACTA- - - GAAAACAGCT 9383
A--AG-G---GG-T--CAGTCAG- GCTACCAGAGGAGG GTGGAAGGCTAGA. . . CTAAAAGCAAGAGGGATACCTACAGATTAG. G, A,

AGAAAGAGTGGAAGGCTAAA. . . CTGAGAGCAAGAGGAATACCTACAGAGTAG . . ACAGGAAATAACAGCACAAAGAGGAACTAGCTAACA- TGCA- A-AG-AGGAAACTAGCT 9836

- -G-TGGAAGTCAG- GCTACCAGAAGCAGTATGGAAAGAGAAA . . CTAAAACAGAGAGGACTGCCTATAGAATAA . . . ittt i it i et et e i e aas GCAGA-AG-GGACAAGCT 9293

. . . CAGA-AGGAAACAAGCT g;gﬁﬁl

TGG- -GTAAGTCAG- TCTGTCAGAGGAAGAGGTTAAGAGGAGG . . CTAACCGCAAGAGGCCTCCCAGTAAAGAATTGCTGA . + . vt vrrsrrnses

TGGA-G-AAGTCAG-CCT GAAGAAGG . . .CTAACCGCAAGAGGCCTTCTTAACATGGCTGACAAGAGGGAAACTCGCTGA.
GGT* TCAGTCAG—CTTGTCAAAGGAAGAGGTGCAGAGAAGG .. CTAACCGCAAGAGGCC T'I'I'AAAAATGGCTGACAAGAAGAAAACAAGCTAG.
GGC-GTAAGTCAG-CTTGTCAGAGGAAGAGGTAAAGAGAAGG . . .CTAACCGCAAGAGGCCTT GAAGGAAACAAGCTGA.
TGGT GTAAGTCAG CTTGTCAGAGGAAGAGGTAAAGAGAAGG CTAACCGCAAGAGGCA TTATAAAATGGCTGACAAGAGGGAAACAAGCTGA.
G- TGGAAGTCAG - CTTGACAGAGGAAGAGGTTGAGAGAAGGTTAGCTAACAAGCCAAAACCGCAGAAGAAGATGGCGGA GAAACAAGCTGA.

CT. AACCGCAAGAGGCCTTCTAAAGATGGCTGACAAGAAGGAAACAAGCTGA.
CTAACCGCAAGAGGCCTC'I'I'AAAAATGGCTGACAAGAAGGAAAC AGCTGA 9345
AAGAGGAAGTGGTGGCAGTTCAAGCCAACCACAGAAGGTT! GA-AC-ACCTTCAGAAGT 9220

-T-TAA GCAACTGCTAACTCTGG 9150

GGGTTG
GAAGGTTG-C-TGGA-A-G CCTGCAGAAAT 9455
GCTAACCACAGAAGGTTG-T-TGGA-A-G- TCTTTAATTCA gg%(g)

A--AG-G- -TGGTTCTAAGTCAG CTTGCCAAAGGAAGAGGTTGAGAGAAGG.
TATTAGAT-C--A--AG-G--TGGA-G-AAGTCAG- CCTGTCAGAGGAAGAGGTTAGAAGAAGG
G -G- ATGGA'(I:'GTgTEAAAA TATAAAGTCAGTAgéﬁGéGCCAGG

ACAAGCCTCTCCTAT

ATG- -ATGC G
~C--CA-TCGGGAGT - CTTTACTGACATGCATGGGCTGGTGAAG
-C-- AA— CAGACAGT - TTTTGAAGACATGCATGCAATAGTGAAGAGGAAGTAG

-C- -CTCAAGGGAGT-CTT, C-T-TAT AGTTGGTACAGGAAACT. 9474
CAGAAAAT - - - TCACTG- -A-GC-TG- TCTT .G- CAAGAGGAAGTAG CT.AACCGCA. GGCTTGTG A ACAT C-TGGTGATGA 8976
....... A-C-----C...... GCTTTAAGGACATGCATGGTCTTGTI'AAGAGGAAGTAG | CCTAACCGCAGGCTTGCGGTTAAGCTAACTAGGCCGTTGCCTAG- AGATGACAT - AAGAAGTGC 9472
GAG------C--A---C-GG-GCC-TCAGCA. . .CA-GGCTA, CCACAAAACCACATCCTATGGAGTTGTCATG - TGATGACATTAAGAACTGC 9652

-G
-C-TA-CACC-T-AGTGTT-CA-TA-GGCTAAGAGT - TTGAACATCTGCCATI'TTGGAAGAGGA. ........... CCT. ACCGCAAAACCACATCCTAC--»AGA CTGTAGTTGC 8923
CC-TGCTG-A- AAAGAG GCAT CT-GAA-ATGTATGTTCCCTAAGAGGAAGTAG. . ... .vv CTAGCTTAACCGCAAACCACATCCTA--G-AGCGCCCG. v vvvnvvnvnnnn
-C-TGAA! GCC- -ACCA. . .G- »C-TAA AGAA- »TGCATG'I'I'CCCTAAGAGGAAGTAG . e . e . . CTAGCTTAACCGCAAACCGCATCCTCTTG AGAGAGC-C.

G-CTGA-T--G STGGAG-G- - - CTCCACCGCAAACCGCATCC ¥ R G 8764
G- CCGA TGGGACAG-»TGGAG GAG- GAAGCGGATGCTGCTAGCTCCACCGCﬁéACC ....... . GCATCCTCTTGAAG 3%;

CTTAACCGCAAACCGCA
. .AAGCAGTGCAAGTAG.
. .AAGCGGCACAAGTAG.

fCTC CTGGA A TCAAT GC*fCTGGGAAAGAGGCCATTGAGAGTCTCTATAAG . AACAAG.
-CTC-CTGGA-ATATAATAGC-C- AGGAGAAGATGCTATTGAGACCCTCCATAAAGAGAAGCTG.

-CT-GCCG-CGGTC--ATAGC- - CTGGTATTGAGACCCTC. . . ... ATGAGATG. AAGAAG. . .AGAAACAACAAGTAG .

GAGAAA- - -A--A-CA GTG TC- AGCAACTGCTATGAGATTTAACTGCGAGAGGAAGTAG .. CCAAACCGCAAACCGCAGAACATCCTCTTGCAGCCCGGTTGCCCTAGCAACCGGGCTAGCGCATGCGC . 8515
CAGAAAA- -A--TA-AAG-A-AC-AGCA-CAGCTATTGGCTTG. ... .. CAGAGGAAGTAG. .. CCAAACCGCAGACCGCAACACATCCTCTT! GCAGCCTGGTTGCCAGGGCAACCAGGCTAGCGCA GCGC. 8509
CA-AAA- - -G--T-C-A-GA-AC-A- - TACTGCT - TCGCTTTTGACTGCAAGAGGAAGTAG . - . - .. CCAAACCGCAAACCGCAGCACATCCTCTTGCAGCCCGGTTGCTAAGGCAAC . . . CGGGCTAGCGCATGCGE AT-GCT-GCTG-. . .CGAGCA. .. 9609
GTTAGA-AGA-AAACAGGAAAACCAC-AGAG. . ....... CTGCAGTCAGCACTTAGTAAGAAC . . .ATCTCCTAG GAGACTCCATGGTGACAAGCTCGGCCCAGGGGA , + v« a s v s s s s svsxs s seassnsxennnnaeessss 9312
G-CT-GT--G-AATTAG-GAGAC-A-CAG-AAAGC-CTAGCTCACCGCAGAAACCACAGGGTAC. ATCTCCTAG. . GAGACACCTAGGAGACAGAGACCGCCCAGGGGAGGAGTCGGGGCGGGGGAG-CT-ACC-A- - CTGCATAAAAG 9048
GTT-AGCGT-A-AAGCAGGAAG- - - - - GAAACCACA - CAGGTTGCCATAGAGATGGTGGACTGA . & v vttt ettt et ettt et ettt e e ettt e e et e e e e e iee e e et ia e e et iia e e et iiae et aiaeeeeannnaeensnnns GTTGCT 8611
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US_2.CM.01.CM2500

RCM.NG.x.NG411
CM.GAX.GABI

DEN.CD.x.CDI

[AfC,USAx.239

[

2A.GW.x.ALI

2A.DE.x.BEN
A.SN.x.ST

2B.GH. 86 D205

2B.CL.x.EHO

2G.CIL 92 ABT96

2U.FR.96.12034

AC.US.x.EMBL_3

MM.US.x

SMM.US x.PGM53

SMM.US x.SIVsmH635F_L3

SMM.SL.92.SL92B

TM.US.x.STM

NE. US

_MNE027

ND 2 x.5440
ND_2. CM 98 CM16
ND 2.GA x.M14
OLC.CL97.! 97C112
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE.x.9006.

SYK.KE.x.SYK173
SYK.KE.x.KE51
COL.CM.x.CGU1

Sowiouan)

919|dwo) Ald

NF-x-B-IT NF-x-B-1 Spl1-1IT Spl1-1I Spl-1 TATA box
................... GGGACTTTCCGCTG. e, .GGGACTTTCCéGGGéGGgGTG. e, .GGCCTGGGCGGGéCT GGGG.AGTGGC. GAGCCCTCAG AT%CT GCATATAAGCAG C 9521

A 9048

TG. ...GGGACTTTCCGCCA. . .. . e - 9120

B »AGCAAAGACTGCTGACACTGCG . .. . e - 9642

AGAC TGCTGACACTGCG . R . - 9638

............ - 8978

.................... - 9172

............. T-T-GT-T- - 9018

.GT-A- CAT G-C-GGGGA-A-G- - 9165
................................... —G—C—GGACT --GC- - 8976
ACTTTTACAA. - 8951
................................... 9261
TTTGCTGACAA R CG 9094
......... TGTGGGTG- TTACT G-C- - 9207

CTTCCGGGGAGGCGT T-AA--GA--GT - 9054

. PP AAGGGGGT-GG-CA-G-C-GAACA. - -GC- - 9587

----G----- L G-T-G--AG-C-GGGTT- - -GT- - 9614

T-ACCATGACT C-G-GCCCOGTTGCTGCGGCAACE - GGGCGGTCCAAAGGACTTG-T-G-T-GACCC- - -G- - A 9423

-GCCCGGTTGCCGAGGCAACCGGGGCGGACTCGTGGGAGGGACTG- - AGG- AE- --G-

<AL IIGCGCCTGCGCGCTGGTGTAAS
A---GTGCATGCGCACTUUGGAA, -

. CACAGAA.
TGATGCAAAA .

A-
TATA box
20 D0F
AT-TCA- 9960

ATGTAC-10035
TGTAC 10040

TAC- 9479
TGTAC 9959
9930
9388
9489

GATACTGCA . .
GACACAGCA. -
GAGACAGCA

GGGAGG ACT ----GGAACT-GT-G
ATGGGG- G ----GGA-CT-GTCG--AAC-
AGGGTGAC T G TTGGGG A. TCTG

A-A A T
A---GTGCATGCGCACTGGACT.G- .
GCTGACTCTGGA. A--AGTGCATGCGCACTAGACT . G- L. . e . . . . e e
GCTGACTCTGGA. A--AGTGCATGCGCACTGGACT. T---ACT-A . . e . . . . . .C- 3508

TGACTGAGA
TTGGCAACCTGCTT .

.GTTGCCTAGGAAATATCATGGCAACCAGGGGA-GGCCT-G-T- GTAC
. GTAGTCAAGGAGACTCCATGGTTACAGGGGAG . GGACT -G-C-GTAC.

. CGCTGCTAAGGCAACGGGGGACGGACTGGGGCG - GGA-C -G-A-GAGCT . - -G-
. .CGTTGCTAAGGCAACGGGGGACGGACTGGGGCG-GGA-C-G-A- gégTT -»G--
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.CA
PZ.GA.88.GAB2.
PZ.CM.98.CAM5
Z.CM.05.. SIVszMT14§
PZ.TZ.00.T,
Z,CM,OS,SIVC zL.B7

. .CPZUS

S.x.239

H2A.GW.x.ALI
H2A.DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205
H2B.CL.x. EHO
H2G.CL.
H2U.FR.96.12034

AC.US.x.EMBL_3
SMM.US.x.H9
SMM US.x.PGM:
SMM.US x. SlemH635F L3
SMM SL.9:

TM.US .x S M

S. x MNE027

DRL.x.x.FAO
ND_2.x.x.5440
ND_2.CM.98.CM16
ND 2.GA x.M14
8LC .CL97. 97CI]2

92.ABT96

ET.x.GRL 677
VER. KE x.TYOI_patent
x.9063

VER K]

VER. KE x.AGM155

TAL.CM.01.8023

TAL.CM.|

8CIO
WRC.GM.05.Pbt OSGM _X02

00.266

LST.CD.88.524
LST %D .88.447

E
S KK
SYK.KI]

COL.CM>

.Iho7
E.x.SYK173
x.KE51

TAR element start
3’ LTR U3 end 3 LTR repeat start

TGC. .. .TTTT‘(I:'GC .CTGT. ACTGGG LTCTCTC. TGGTTAGA CCAGAT. z .CTCTCTGGC. . . .. e TAG.

B Nalal

[Ralaia i Rsla kel

_____ CAC. R
.AG- ATCCT——GGAGTC . . . . . e Ty
.AGM-ATCCGC-GGAGTC

.AG-GACTCT - -GGAGTC e
.QG GACTCT - -GGAGTC. .. .. . . . . . S

T A-GTCTCTAGGAACTCCAGCTTGAGCCTGGGTGTTCGCT . . . . . . ..
L0007 0 ¢ 0 G A9

o 0000000 00 O

AR elemem start
3"LTR U3 end 7 LTR repeat start

GCAGGTAGAGCCTGGGTGTTCC-
. .GCAGGTAGAGCCTGGGTGTTCC-
. .GCAGGTAGAGCCTGGGTGTTCC-
. .GCAGGTAGAGCCTGGGTGTTCC-
. .GCAGGTAGAGCCTGGGTGTTCC-
. .GCAGGTAGAGCCTGGGTGTTCC-

- ---CGCTC --- ATTCA TC.
..TGC--GCAT. ---.ATTCA-TC.
..T-C--GCAT.---.ATTCA-TC.
. .TAC-CGCAT. - -- . ATTCA-TC.
..T-C- CGCAT.»--.ATTCA-TC.

G----GC.

GCAGGTAGAGCCTGGGTGTTCC-
GCAGGTAGAGCCTGGGTGTTCC-

- .GCTA- 9541
-CG GTGGTTCGCAGGGCCTTGGCCTTGGGCTCTGGGTAGCTCGGTCAGGAGGCTTC 9484
................................. CAGGCCCCT-- 9369

CAGCTAAGC . AGTCAGCCCTGGGAGGCTACA
CCT. . .GGG.AGCCCTGAGAGACTGGTAGAG

8588
. .ACCCACCTGGGCCT 9780
GCCCTTGCCAGTAA gggé

Complete
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ON.NG.x.NG1
SN.CM.99.CN166
SN.CM.99.CN71
US_1.CM.01.1085
US_1.CM.01.CM1239
US_2.CM.01.CM 1246
US_2.CM.01.CM2500
RCM.NG.x.NG411
CM.GAX.GABI
DEN.CD.x.CDI

IAC.US.x.239

ND_2.GA.x.M14
LC.CL.97.97CI12
GRV.ET.x.GRI_677
VER.KE.x.TYOI_patent
VER.KE .x.9063

VER.DE.x.AGM!
TAN.UG.x.TAN1
SAB.SN.x.SABIC
MND 1.GA. x MNDGB1
g CM 99.CM40

WRC.CL97.97CI14
wRC .C1.98.98C104

LST.CD.88.447
LST.KE.x.lho7
SYK.KE.x.SYK173
SYK.KE.x.KE51
COL.CM.x.CGUI

TAR element end,

RC.GM.05.Pbt_05GM_X02
D.88.524

Sowiouan)

919|dwo) Ald

Poly-A signal

ACTGCTTAA

-TGAAGGG- -TGC - GGGAGCGCCTTGGCTGGGTCTTGGTAGACC'I'I'CAGCTGGGTACTTGGCCAGTCCCAGTGGGAGTAGGCTCCGCTTGCT. .TTCT.GGTTAA-TGCTC. .
TCT-TGAACAGGCTTGCTGGGGTGCCTCTCGCTCTTCGGGTAGACCGCCAGTTGAGGCTCGGCCGGCCTCAA. . CGGGAGAGATCACCGCTTGC. . . TTATAGCCTTGAAGCTC.
GC--TGAG. . -GGC- - - -GCAGCGGCCTGGGAGCCCTCTAAGGTATTGCAACAAGTACC

-CT-TC.ACC-GCA- - -GGCCGGTGCTGGGCAGAG. « o v vt ittt e e it
.ACC-G----- GGCCGGCACTGGGCAGA. .

- -GGCCAGTGCTGG . CAGA GCTCCACGCT.
- -GGCCGGTGCTGGGCAGAG. .. TRGCTCCACGCT.
CA = »GGCCGG GCTGGGCAGAG. . .

T-TC.ACC-GCA GTGCTGGGCAGAG. .
»CT-TCAACC GCAACAGGCCATTGCTGGGTAGAC. .
-CT-TC.ACC-GCA- - -GGCCAGTGCTGGGTAGAG. .

CT TC.ACC- GCA———GGCCGGTGCTGTGCAGAG .......................................

9

G...CA-- 9692
...CA--

G

G
-GG-TAGTGAGG-C-GGGTTT
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Extensive secondary structure in this region?
3’ LTR R repeat end 3 LTR US start 3" LTR U5 end,

GAG. .'(I;GGCTTgAA .GTAGTG. . .TGTGCCCGTC.TG.TT. GTG TGACTCT. GGT. CAALCTAGAGA. . ..ot TCCCT..CAGA. . v ittt CCC'(I:'TTTAGTCAGZG'(I;GGAAAATCTCTAGCA..

.FR.83. HXB2
1.UG.85.U455
.US.90.WEAU160
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.CD. 84 847R085
VI850
93 SE6165
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RCMNG x.}
RCM.GA x.GA
DEN.CD.x.CD1

T CTC AACGACTCTGG! .
AGTTTAC.TG-A-GC.A----TGTGCCTGTTT-A .CCTCTCAGCAGT-AACGACTCTGGGGTAG-GA. . . . ATTCTTGTGGCAGAAGAG-C--G. .GGCTAAGAA--.T--C---C--GT

3’ LTR R repeat en(L}’ LTR US start 3"LTR U5 end,

1AC.US.x.239 AGA..A-TAAG-T-..GT-- —TGT{CCAT—TCT.CCTAGCC CC. GCCTGG—. . .CAAC TCGG— -CTCAATA. .. .ATAAGAAGA- CCTGGTCTGTTAGGACCCTTTCTGCTT TGGGAA CCG AGCA ———————— C----n- .
2A.GW.x.ALI AGA. .A-CAGGTT- .AAG---TGT-CCCAT-TCT.CCTAGTC-CC.GCCTGG-. . . GTTC-CCTGA. . . . GTAACAAGA- CCTGGTCTGTTAGGACCCTTTCTGCTT . TGG! -- ..
2A.DE.x.BEN AGA. .A—C/RAGTT- .AGT- - -TGT-CCCAT-TCT.CCTAGTC CC.GCCTGG-. .. . .TCGG “GTTC-TCTGA. . . . GTAACAAGA- CCTGGTCTGTTAGGACCCTTCTCGCTT TGGGAATCCA GCA-

A.SN.x.ST ..
2B.GH.86.D205 AGA. .A-CAAGT-. .AGT---TGT-CCCAT-TCT.CCTAGTC-C. .GCCTGG ..TCGG- . .GCTCCAC. -CCTGGTCTGTTAGGACCCTTCTTGCTT. TGGGAA-CCG-AGCG-
2B.CIL.x. EHO " A-CAAGAC- ,AGT- - -TGT - CCCAT-TCT.CCTAGTC - CC . GCCTGG ..TCGG-..GCTCCAC. -CCTGGTCTGTTAGGACCCCTTCTGCTT. TGGGAA-CCA- -GCA-
2G.CL.92.ABT96 .. -TAAG Z-GTGT---TGT . R . . .
2U.FR.96.12034
AC US.x.EMBL_3

M.US.x.H9

MM.US x.PGM53
MM.US.x.SIVsmH635F_L3
MM.SL.92.SL.92B

[21%}

GCC
TGT-CCCAT-TCT.CCTAGTC-CC.GCCTGG -CCTGGTCTGTTAGGACCCTTTCTGCTT. TGGGAA-CCG- -GCA-

Tl\l}/l[E[LJJSS %;[I‘k]/[5027 AGA- GT G TGT CCCAT ¥E¥.CCTAGTC CC.GCCTGG- . ..CAAC.TCGG-. .-CTCAA -CCTGGTCTGTTAGGACCCTTTCTGC.
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